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The Straight Line Engine at the Philadelphia 
Exhibition. 
We give on this page two illustrations of the Sweet 
- Straight Line Engine, one of the leading engine exhibits 
at the late Flectrical Exhibition at Philadelphia. We do 





not now propose to treat the engine exhaustively, however, 


A very important feature in engines for driving 
dynamos is the governor, We illustrate the governor of 
the Straight Line engine in Fig. 2. It consists of a single 
ball linked to thé eccentric and a spring, and so placed 
and weighted as to counterbalance the eccentric and its | 
attachment. In this way it controls the speed of the en- | 


gine, When the speed reaches the point where the cen- | 
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FIG. 1.—ELEVATION OF STRAIGHT LINE ENGINE. 


preferring to reserve consideration of its many admirable 
points of detail for due course in our series of articles on 
** Steam Engines for Driving Dynamo-Electric Machines.” 
The special interest of our readers is invited to it at this 
time, as the engine employed to run the Daft dynamo 
from which current was obtained for printing THe ELEc- 
TRICAL WORLD by electricity. It will be remembered that: 
during the six weeks of the Exhibition this journal was 
printed from elecirotypes on a Cottrell press operated by 
a small Daft motor, on the main floor of the Exhibition. 
The generator was placed in the east gallery, more than 
100 feet fromthe motor, while the Straight Line engine 
stood below it several feet on the main floor, and at a fur- 
ther remove of several yards. The whole plant was thus a 
very interesting and striking exemplification of the ease 
and etticiency with which power can be transmitted elec- 
trically, and it was examined closely by all who entered 
the building. 

We have already illustrated the press, the motor and the 
generator; and thus a word or two 
about the prime source of power, with | 
illustrations, will be appropriate, in 
advance of fuller discussion and 
treatment. The Straight Line engine 
is the invention of Prof. John L. 
Sweet, and is made by the Straight 
Line Engine Company, of Syracuse, 
N. Y. Two of the engines were on 
view and in operation at the Exhibi- 
tion, Fig, 1 gives an excellent idea of 
the type of construction and general appearance. The 
engine has marked individuality, and its main character- 
istic points are: The frame resting on three self- 
adjusting points of support, with direct connection 
between cylinder and main bearings; the applica- 
tion of the power direct to the fly-wheels ; the simple, pow- 
erful governor (Fig. 2), free from friction and susceptible 
of giving a remarkably uniform speed with varying work 
and steain pressure ; the simple valve motion givinga more 
perfect control of the single valve; the balanced slide valve, 
consisting of a single moving piece; the throttle valye 
and the piston and valve rod construction, dispensing with 
the elastic packing; the general high finish of the work- 
manship; the perfect balance and the smooth running. 
The frame is cast in one piece with the cylinder, steam 
chest, cylinder jacket and brackets for rock shaft and 
other parts. All the enyines are set upon a solid, level 
cast-iron plate in the shop, run to speed, tested, indicated 
and balanced until they stand perfectly still without being 

















fustened in any way whatever. 





trifugal force of the governor ball overcomes the resist- 
ance of the spring, it flies out. The eccentric is thus 
moved nearer the shaft, the travel of the valve is 
shortened, and the amount of steam admitted to 
the engine is reduced. The ball is made of malleable iron, 
cast hollow and loaded with lead or shot. Being heavy 
and being located at a considerable distance from the 





FIG. 2.—GOVERNOR OF STRAIGHT-LINE ENGINE, 


centre of motion, running, too, at a high velocity, it has | 
great centrifugal force, and thus requires a very strong | 
spring to resist it. In this manner a powerful governor is 
obtained. The pivot upon which the ball swings is made 
fast to the arm of the fly-wheel, and the ball lever has 
bearings on each side. A large hole is drilled in the cen- 
tre of the pin and stopped at its outer end, forming an oil 
chamber on the inside, from which small holes lead to the 
wearing surfaces, All the pivots in the links are anti- 








friction. The aim of the inventor and makers has been to 
reduce the pieces in the governor to the smallest possible 
number, to have it balanced, and to make it very strong 
and free from friction. It takes no more power to run it 
than it would so much weight added to the fly- 
wheel, and the engine caunot run away from any 
cause other than the breaking of the governor ball, as the 
breaking of the spring would stop the 
engine. 

The Straight Line engine is attract- 
ing much attention, and as far as 
our Philadelphia experience goes, is 
highly satisfactory. The inventor 
suys that the engine was built em- 
bodying two facts, viz., thatany struc- 
ture having considerable length and 
breadth in proportion to its depth 
must be supported on three self-adjust- 
ing points of support to be free from 
torsion when resting upon an unstable 
foundation, and that all strains go in 
straight lines. ‘‘ Added to this the 

- aim has been to reduce everything to 
its simplest form consistent with the 
requirements, and to best accomplish 
the object it had to perform. The 
design is believed to be consistent in 
that all boundary lines are straight, 
ending in graceful curves, all cross 
sections of stationary parts rectangular 
with rounded corners; and all moving 
arms and levers double convex, wide 
and thin, with the longest axis in the 
direction of the greatest strain.” 

>< 


The English Physical Society. 





At the last meeting of this society, 
held on the 22d ult., Professor Guthrie in the chair, 
notes were read by Mr. R. T. Glazebrook, M.A., F.R.S., 
“On ‘the Permanence of Some Standards of Electrical 
Resistance.” The author has had occasion to com- 
pare with ten standard B. A. units a coil which had 
been tested by Lord Rayleigh in 1882, the coil 
then being two years old. He fcund that its re- 
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sistance was 9.98335 B. A, units at 14.05 deg. Cent., while 
Lord Rayleigh found the value 9.98330 B. A. units. Thus, 
either the coil and the standards have changed by exactly 
the same amount—which is improbable, for they are 
wires of different thickness—or they have all remained 
permanent. ‘'On the Effect of Moisture in Modifying 
the Refraction of Plane Polarized Light by Glass.” The 
author described some experiments he had been engaged in 
lately at the Cavendish laboratory. Plane polarized light 
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is made to fall on a plate or a wedge of glass at various 
angles, and the position of the plane of polarization deter- 
mined. It is found that this*depends greatly on the hy- 
grometric condition of the air in the neighborhood of the 
glass. If moist air be blown on to perfectly clean glass, 
the plane of polarization of the emergent light is displaced 
from its normal position in one direction, while, if dry air 
be blown, it is displaced in the opposite direction. At an 
angle of incidence of 60 deg., the difference bet7een the 
two positions is from 6 min. to 8 min. If, however, the 
glass be not perfectly clean ‘the effect of moisture is at 
first the same as that of dry air, though on repeating the 
draught an opposite effect is observed. The author assigns 
as the cause of this the heating of the surface, which, as 
Magnus discovered, is produced by a draught of moist air, 
He finds, on repeating Magnus’ experiment, that the heat- 





If the lever L be moved in the direction of its reversed 
position, it will bear against one of the pins N N, and move 
the oscillating plate O, so as to compress the springs G G, 
bringing them to a position of equilibrium, 

Thus far, however, the block A, carrying the contact 
pieces, has not been moved. If, now, the lever L be car- 
ried a little farther, the springs G G will pass beyond their 
equilibrium and throw the plate O, the pin N being thereby 
brought forcibly against block A, carrying it, with the 
attached contact pieces, into the position shown in Fig. 2, 
breaking the dynamo circuit by separating the contact 
pieces B and D’, previous to which, however, the loop ter- 
minals E and E’ are electrically connected with dynamo 
terminals D and D’. 

To again cut off the lamps, a movement of the lever L 
in the opposite direction will bring the springs to a position 
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ing is not produced if the glass be clean, and he shows, by 
an independent experiment, that slight local heating does 
produce an effect on the plane of polarization in the same 
direction as that due tothe dry air. 


The Davis Positive Action Cut-Out and Contact 
Changer. 





The Electrical Development and Manufacturing Com- 
pany, of Boston, Mass., has acquired the sole right to} 
manufacture and sell the Davis cut-out and contact 
changer, recently invented, and is now prepared to fill 
orders from electric lighting companies and others re- 
quiring a simple, absolutely safe and effective cut-out, 
circuit changer or pole changer. We are indebted to the 
company for the illustrations and subjoined description. | 

In using this cut-out for electric light circuits, it is im- | 
possible to form a dangerous arc, even under the severest 
tests, for the reason that the contact points are not moved 
until the switch handle has brought them under the con- 
trol of powerful springs, and out of control of the operator. 
This being the case, when the handle is moved in either 
direction, the possibility of leaving the contact pieces in 
a dangerous position, or of drawing an arc by a slow move- 
ment of the parts, is avoided. 

The most important feature of this switch is the embodi- 
ment of the principle above explained, but in all other re- 
spects the parts have been so arranged and constructed as | 
to avoid all objections hitherto discovered during | 
an extended experience with various other forms by the | 
inventor. The contacts are all double and removed to a | 
safe distance from any inflammable material, the contact 
points are well separated by air spaces, and the general 
construction is substantial in every respect. 

Constructed as a circuit changer for switching lamps 
from day to night circuit, the rapidity of movement, and 
its position as weli as automatic character, renders the 
manipulation of the switch perfectly safe in the hands of an 
inexperienced person. 

Asa pole changer, the rapid automatic movement is ob- 
viously of especial advantage. 

Following is a description of the construction and opera- 
tion of the Davis cut-out, reference being had to the dia- 
grams. Each cut-out is properly inclosed in a neat box, 
with sliding cover, not shown : 

Fig. 1 represents the position of switch, with lamps cut 
out of circuit ; the dynamo terminals D and D’ being con- 
nected by contact piece B, and the loop terminals EF and 
E’ being out of contact with the dynamo circuit. 

Contact pieces B and B’ are mounted on the hard rubber 
block A, which block is loosely pivoted upon shaft A’ and 
may be thrown powerfully in either direction by compres- 
sion springs G G. 

The moving ends of compression springs G G are at- 
tached to oscillating plate O, which is a part of the shaft 
x. 

Oscillating plate O carries two pins N N, arranged in 
the path of lever L, also loosely pivoted on shaft A’, and 
lies between the pins N N. 

In switching the loop of lamps into the dynamo circuit 
—that is, from the position shown in Fig. 1 to that shown 











in Fig. 2—the operation is as follows : 
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of equilibrium before moving the contact pieces, and re- 
verse the operation above described. 

It will be understood that the lost motion between the 
lever L and pins N N prevents any to-and-fro movement 
of the contact pieces by manipulating the lever, and the 
lost motion between the oscillating plate O and block A 
prevents a change of contacts until the springs have abso- 
lute control. . 
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Pneumatic Telegraphing in Paris. 


> 








In view of the fact that the Western Union Company is 
making use of or about to introduce extensively pneumatic 
tubing to give extra speed facilities in transmission of its 
business, a statement regarding the use of this means as 
applied in the telegraphic lines of Paris will be interesting. 

The first line of pneumatic tubing was laid in the French 
capital as far back as the year 1867, and on Jan. 1, 1878, 


Dynamo Ciacuit 





there was 20.5 miles of tube length, an average of 8,830 
feet laid per year. The total length at present is 111 miles, 
not including 12.5 miles that secure communications with 
the centres of power. It includes a double main line, in 
which terminates 72 secondary ones, with various 
branches, plus a direct line between the central station and 
the Bourse. 

Eight stations, with horse-power total of 315 horses 
and four auxiliary water-motors, supply the 111 miles of 
tubing. The trains run every three minutes upon the di- 
rect line from the central station to the Bourse, every five 
minutes upon the principal lines and every quarter of an 
hour only upon the few branches. 

The tubes are 2%¢ itches internal diameter, bored per- 
fectly true, with not the slightest projection to interfere 
with the running of the box or “ traveler,” as it is driven 


through by pressure of the compressed air, After the dis- 
patches have been put into the box, the latter is closed by 
means of a rubber sheath which alniost entirely covers it. 
The last, box of each train carries at its back part a sort of 
collar formed of a flexibie leather ring 314 inches in diam- 
eter, whose edges, being in contact with the inner surface 
of the tube, obstruct the latter completely without inter- 
fering with the movement of the box. The box thus 
arranged is called the piston box, and performs the part 
that a locomotive does on railways, while the simple boxes 
correspond to cars. Each box is capable of containing 
twenty dispatches. ; 

The apparatus of the same line are grouped in pairs, 
and, moreover, are exactly alike, so that, if need be, the 
direction of, the train may be reversed. They consist 
essentially of a vertical tube (in which the line terminates) 
ending in a square chamber whose anterior face is provided 
with a door that closes hermetically; through this the 
boxes are introduced and taken out. Curved tubes upon 
the central tube of each apparatus serve to connect the 
line with the vacuum or pressure apparatus by means of 
cocks that are maneuvered by a small hand wheel. Large 
collecting tubes placed horizontally communicate through 
tubing with the reservoirs, in which the play of the pumps 
is constantly renewing the stock of compressed or rarefied 
air. 

In case a box that has reached vune of the apparatus 
must start again through the contiguous one without get- 
ting a vacuum or pressure from the station itself (which is 
something that happens in all intermediate offices that are 
not connected directly with a centre of power), it is neces- 
sary that the compressed or rarefied air shall be capable of 
traversing the station in order to drive the train-toward 
the following stations. The two chambers that form the 
heads of the apparatus are then connected by opening a 
cock placed upon a connecting tube situated behind. In 
order to prevent a box that has reached the head of an 
apparatus from falling into the line, the ‘ tubist,” as soon 
as a train arrives (which he knows through the noise of 
the shock), closes the line by means of a valve maneuvered 
by a lever that is within his reach. 

The play of the valves is likewise utilized for preventing 
the compressed or rarefied air that fills the line at the mo- 
ment of atrain’s arrivai from being lost in the atmos. 
phere when the door of the apparatus is opened. 

There are also several indispensable accessories, Pres- 
sure gauges indicate at every moment the degree of pres- 
sure or vacuum—an attentive examination of the move- 
ments of a needle upon a dial clearly showing to an ex- 
perienced agent any irregularities that may occur in the 
running of the ‘‘ piston.” A manipulator placed over the 
door, and an electric bell surmounting the ‘‘cap” of the 
apparatus serve for exchanging starting and arriving sig- 
nals. , 

A series of iron plate sheaths serve for holding the ex- 
change boxes. The velocity of the boxes varies with the 
length of the line and the amount of power that deter- 
mines their motion. Under favorable circumstances, that 








is to say, upon very short lines, and with a difference of 
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pressure of 40 centimetres of mercury, the velocity may 
reach six-tenths of amile per minute. The entire line wil 
be finished this year. 


Goop Bustness.—Mr. Bates, president, says that the Balti- 
more & Ohio Telegraph Company is now earning twice as much 
as it was at this period last year. Orders have been given for 
8,500 miles of new copper wire and 10,000 miles of new iron 
wire to extend the lines. 

CuicaGo’s TROUBLESOME “TICKERS” AGAIN.—The Marine, 
Grain and Stock Exchange began another suit on Monday last 
against the Western Union Telegraph Company, the Gold and 
Stock Telegraph Company and the Chicago Board of Trade, 
based upon the unwillingness of the defendants to furnish the 
complainants with the market quotations and to allow them the 
use of “tickers.” A temporary injunction was granted by the 
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court forbidding them from cutting the telegraph wires or inter- 
fering with the complainants in the collection of market news. 
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‘ The Electric Light at Hell Gate. 
x « . 
In the narrow channel between Manhattan and Long 
islands the hazards of navigation, consisting of almost 
every form of obstruction and danger known to sailors, 
long since caused that particular nortion of the East River 
to be christened with the euphonical designation ‘‘ Hell 
Gate.” The name was not over expressive in its implica- 
tion. 

The many obstructions which have been removed within 
a few years deepened the channel and permit the passage 
of vessels of heavy draught, previously barred out by hid- 





Three Telegraphic Companies. 


block of concrete, 9 feet square at base and 10 feet high, 
sunk in the ground. Each side is divided into ten panels, 
which taper toward the top. The gallery of the tower,| The pooling arrangement between the Bankers & Mer- 
where the lamps are placed, is 11 feet wide, the projecting chants’ and Postal Telegraphic companies was dissolved 
part being supported by braces against the columns. The | on the 12thinst., and the wires of the Postal were connected 
railings are 3 feet 4 inches high, and outside of these are | with the instruments in the building of that company; 








hung the lamps. 
elevator are placed above the platform, and the ropes are 
so arranged as not to interfere with any one standing on it. 


The ascent is not dangerous, and the view from the sum- 


mit is magnificently grand. 
The Brush Electric Company, of Cleveland, O., fitted 
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den rocks, but there are still currents, eddies and other 
dangers to be confronted, especially at night. For yearsa 
small light-house, situated on Blackwell’s Island, with an 
oil lamp, rendered all the beacon service at Hell Gate, but 
on representation of government officials the U. §S, Light- 
House Department caused the erection of 4 new Hell Gate 
light-house, on a plan thoroughly original and entirely 
American. 

At the summit of a skeleton tower, 250 feet in height, 
are nine Brush arc lights, each of 6,000 candle-power, ar- 
ranged to form three-quarters of a circle. The tower con- 
sists of four iron columns, 54 feet between centres at base, 
5 feet at summit, forming a pyramid cut off at the top. 
The columns are composed of two angles united by systems 
of iron lattice-work, and each is anchored by bolts to a 
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The cross-bars for the support of the | 


prior to that time they had terminated in the joint offices. 
General Manager Henry Rosener, of the Postal Company, 
said that the separation of the two organizations would be 
of benefit to his company. 
The officers of the Bankers & Merchants are still hopeful 
that something may be done to improve the prospects. In 
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BRUSH LIGHTS AT HELL GATE, EAST RIVER. 


|up the engine and dynamos, the engine being one of the | the eyes of the business community, the Bankers and Mer- 


Cooper Manufacturing Co., of Mount Vernon, Ohio, of , chants’ Company is now adrift, without sails or rudder and 
horse-power capable of driving a dynamo sufficiently | with no particular port of destination. 


powerful to admit of several additional lamps, if required. 
At present the current is supplied by a No. 8 Brush ma- 
chine. The light is the most powerful one on the Atlantic 
coast, probably it has not its equal for intensity in the 
world. It literally turns night into day, so far as vision is 
concerned, in the waters and country surrounding. 

The illustration we give was made by the Mechanical 
News, of this city, to whom we are indebted forit. Be- 
yond question it is the best view of the scene that has been 
taken. The accompanying map is very useful, as indica- 
tive of the intricacies of navigation in the East River at 
that point, 





President Bates, of the Baltimore & Ohio Telegraph 
Company, was asked whether his company intended to buy 
the Bankers & Merchants’ lines, and he replied: ‘‘ Well, we 
are not anxious to doso. Wehad rather have the Western 
Union Company buy them. Still, if we can get anytbing 
that we need at low price we may take it.” 

——_______—_9~e @ oe —__—_____—-- 

AMERICAN ELECTRICAL ExuHrsiTion, Boston.~—The Exhibi- 
tion is not yet fully ready, but much progress has been made by 
the various exbibitors during the week. Up to the present time 
the attendance has not been large, the public waiting, appar- 
ently, until all the exhibits are in place and displayed, This 
week will probably see a great advancement all round, 
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SAFETY IN MINES. 





The papers have been teeming with reports of accidents 
in coal mines, resulting in serious loss of life. The acci- 
dents are not confined to this country, but occur quite as 
frequently in Europe. It was but the other day that the 
news was published of a grim disaster at the Henry Clay 
mine in the Northumberland District of Pennsylvania, 
and now come the tidings of a sad explosion in the col- 
liery at Anuna, Austria. In many cases, though not in 
the majority, the accident results from the explosion 
of gas, and by this time it would seem that science 
ought to have discovered some means for preventing 
the sacrifices due to that cause. Other causes of accident 
may not be preventible or remediable, but that one ought 
to be almost entireiy. It is noticeable in the reports of the 
Henry Clay mine accident that a miner is said to have been 
working with a naked light. The accident in Austria is 
believed to have been due to the use of the ordinary lamp 
by the miners instead of the Davy lamp. As one old 
Pennsylvania miner says: ‘* Miners are supposed to bea 
most reckless and heedless set, and yet they have their 
instincts of self-preservation as well as other folks, and 
not even the most reckless could be supposed capable of 
deliberately inviting the horribly sudden death by explo- 
sions, or doom himself to see his chance of life and escape 
slowly wear away, a prisoner in ablocked up gallery. The 
danger of fire-damp is as well-known to the miner as his 
own existence is. He may not be scientific enough to com- 
pute the exact quantity of explosive gas which must mix 
with the air in the mine before an explosion can take 
place, but such bravado as striking a match to light his 
pipe, while there was a strong suspicion that the deadly 
‘ fire-jack’ was lurking at his side, would seem to be the 
madness of self-destruction, and would hardly be suspected. 
Nevertheless, the surroundings of a mine after an ex- 
plosion too often beur the mute but unimperishable witness 
as to the cause of the disaster in a half burned candle, a 
box of matches half used, or a naked or unlocked lamp.” 

It is complaining without reason tosay assome do that 
matters in respect of mine-lighting are where Davy left 
them nearly 70 years ago, these accidents being attribut- 
able to the neglect of modern inventions. We believe 
that electricity willsolve by itself many of the problems 
presented, although the conveyance of current from 
generators to lamps, along mazy galleries and chambers, 
may not be equal to every emergency. The portable 
secondary battery promises much in this line, and will, 

_we think, very soon be found of general utility in all kinds 
of underground work. Two or three weeks ago we. 
published the description of such a battery, as shown by 
Mr. Henry C. Roney before the Engineers’ Club of Phila- 
delphia. The specimen exhibited measured 3} inches 
in length, 2 inches in height, and ¢ inch in 


thickness, and was capable of maintaining a small two- 
candle incandescent lamp at full brightness for about an 


hour, The battery shown was a modification of Planté’s, 
made by Dr. E. T. Starr, of Philadelphia. Such a battery 
could easily be made more powerful and lasting without 
very considerable increase in bulk, and, provided with it, 
the miner could go on duty and have all the light he 
wanted so long as he remained in the mine. The battery 
exhibited by Dr. St. Clair at the Electrical Exhibition, and 
the secondaries now being made by Mr. A.V. Meserole, would 
be equally available for this purpose. The lamp could be 
properly protected, and of course the miner would have no 
chance to open it. 

We directed attention lately to the renewal of the com- 
petition in Europe for prizes offered there for the best kind 
of mining safety lamp. The field is a large one, the de- 
mand for a good, cheap lamp being limited only by the 
number of miners at work. American ingenuity, especi- 
ally that which is applied to electrical invention, has a 
great opportunity here. 

rr 
TELEGRAPHIC SCHEMES IN CONGRESS. 





For once ina number of years we have had a President’s 
message and an annual report from the Postmaster General, 
with never a word about a Government monopoly of the 
telegraph. The scheme, which never would hold water. 
seems to have laid aside for an equally objectionable one 
—the independent contract system. Last winter proposi- 
tions favoring the building of independent lines for the 
use of the Post-Office Department were pretty fully inves- 
tigated by committes of both House and Senate. The 
mavuter was finally settled in the House by the reporting of 
a bill favoring the contract system, and that bill is now on 
the calendar. The Senate Committee on Post Offices and 
Post Roads is committed to a similar proposition, and now 
will wait for the passage of the House bill. It may amend 
this bill, but its general provisions will be opposed by the 
Senate Committee. The contract system provides for the 
employment of existing companies for the carrying of 
messages to be received and delivered from the post offices. 
The bill stipulates a prescribed rate. In the daytime 25 
cents only can be charged for messages of ten words each. 
The outside limit for great distances is 50 cents. The night 
rate is 15 cents for ten words within one thousand miles, 
with 30 cents for the outside limit. 

This scheme will most likely meet the fate of the Postal 
Telegraph scheme, since it would throw all the business 
into the hands of the only company—the Western Union 
—which has a system as widespread as the postal service 
itself. Our legislators had better keep their hands off and 
let the people manage their own affairs. If a man wants 
to send amessage, he ought to pay enough to allow the 
company to pay fair salaries to the working operators. 
Competition will keep the price of a telegram just as low 
as it ought to be, and when it gets below that point, 
whether by a government mandate or a war of rates, some- 
body has to pay the difference, and experience teaches us 
that in the long run that ‘‘somebody” is the toiling 
operator. 
ai din 


THE WAY TO BECOME AN INVENTOR. 


One of the greatest ambitions of the average American 
boy is to become an inventor, and the American who dies 
before his name appears in the Patent-Office Gazette feels 
that his life has in one respect at least been a failure. But 
while all of us want to invent and many of us try to bring 
out some new idea in a fortune-winning shape, the way to 
become an inventor is still far from being clearly under- 
stood, and the would-be inventor waits and hopes and 
prays forsomestrayinspiration. Now it is true that some 
great inventions are the result of a happy guess, a sudden 
flash of insight, or a quick perception of the right means to 
an end, but the best inventions have come from systematic 
workivg in given directions. In order to help inventors 
to develop their special faculties and find the line of inves- 
tigation and experiment most suited to their idiosyncrasies, 
we are publishing a series of articles on the subject of in- 
vention, by Mr. Edward P. Thompson. They are sugges- 
tive and helpful to the highest degree, and every aspiring, 
inventive young electrician or mechanic or engineer will 
derive benefit froma perusal of them. The second install- 
ment appears in to-day’s paper. 
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OPENING OF THE NEW ORLEANS EXPOSITION. 


In spite of the depression in business and general dul] 
times, the New Orleans Exhibition has opened with great 
éclat, and we are sanguine enough to think that it may 
prove a turning point in the tide, now on the ebb, of com- 
mercial and manufacturing affairs, When people see how 
great are the resources of this Republic, South as 
well as North, and realize how little has yet been 
done to exploit them, it will be wellnigh impossible 
not to ‘‘take heart again.” We have already printed 
one letter from our special correspondent at New Orleans, 
and to-day we are enabled to give telegraphic notes from 
him down to the hour of going to press. His pleasant 
and chatty descriptions will be read with interest. The 
Exposition has not many electrical features, as he points 
out, but it is a matter for pride among electricians 
that the electric light shown as a crude novelty at the 
** Centennial,” sheds its brilliancy from thousands of lamps 
in every corner of the last ‘ \:ig gest show on earth,” at the 
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FALLEN TO PIECES. 


It was long ago evident that the opposition telegraph 
combination did not possess many elements of cohesion. 
Had the Bankers & Merchants’ Company been strong 
financially it could have lent great aid to its partners, but 
from the very first it was a drag upon them. As soon as 
the Wallstreet troubles of last June revealed the true state 
of affairs, the Baltimore & Ohio Company slipped quietly 
out of its trammels; and now the Postal Company has 
also cut loose. It will probably be a good policy for the two 
sound companies to play into each other's hands, but they 
will seek no longer to use the Bankers & Merchants’ Com- 
pany as a weapon of offence against the old Western 
Union. What is to become of the B. & M. is not clear just 
now. Both Dr. Green and Mr. Bates say they could hardly 
be prevailed upon to accept the plant as a gift. It will 
soon go to one or the other of them for a song, unless some- 


thing new turns up. 
—_—_—— 0D Oo 


COWBOY TELEPHONY. 


There has been some little discussion as to the feasibility 
of using the wire fences out West for telegraphic purposes, 
and the conclusion arrived at was that probably the thing 
could not be done. But we publish to-day a report of the 
progress of the Cheyenne Telephone Company, from which 
it will be gathered that in Wyoming barbed fence makes 
an excellent telephone line wire. The statement is made 
that the total length of wire thus used now in the service 
of the company is not less than thirty-five miles. The air 
and ground are dry and no special insulation is necessary. 
All the monopolistic cowboy has to dois to connect his 
monopolistic telephone to the monopolistic barbed wire 
fencing, and the circuit is complete around his hundreds 
of miles of rich pasturage. The rates charged do not, how- 
ever, smack much of monopoly. 








GOVERNMENT TELEGRAPH CENSORS. 


The béauties of a governmental monopoly of the wires 
are exemplified in the complaints sent by newspaper cor- 
respondents in the Soudan showing how their dispatches 
to their respective papers at home are either withheld alto- 
gether or wofully distorted by fussy and obsequious mili- 
tary censors. We called attention quite recently to a fla- 
grant case of this kind in which a correspondent procured 
exclusive news of a victory, but had his news delivered to 
a rival paperin London by some mutton-headed official, 
Even the Atlantic cable is not free from censorship, as we 
learned three years ago when the Direct United States 
Cable Company, governed by some mysterious influence 
or fear, refused to transmit a dispatch from Mr. Quinn, 
Secretary of the Land League, at Dublin, to the Irish 
World, of this city. ‘ 
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Professor Bell’s Life in Washington. 





Alexander Graham Bell, who has now been pronounced 
the first inventor of the working telephone by every court 
but the Supreme Court of the United States, and who ex- 
pects to win in the latter court as in the others, is not per- 
ceptibly elated by his success, writes a Washington corre- 
spondent to the Philadelphia Record. He bears prosperity 
as well as any man [everknew. He is immensely rich, 
and by his invention all the members of his family have’ 
been enriched. But Bell is just the same cheery, eager, 
hard-working devotee of science that he was back in the 
old days of his poverty and obscurity. Bell cares nothing 
for money as money. He is not a money-maker. Like 
Agassiz and all other great scientists, he is ‘‘too busy 
to make money.” Of course, he likes the things 
that money will provide — his handsome house on Scott 
Circle, with all its elaborate conveniences, its elegant 
furnishings and its beautiful works of art, his workshop, 
the ‘‘ Volta Laboratory,” on Connecticut avenue, his ap- 
paratus and his library. But he would be just as happy 
without them. His happiness lies in his family on one 
hand, and in his scientific pursuits on the other. When he 
is not busy in his Jaboratory, or in his library, or in the 
free school for deaf-mute children which he has estab- 
lished, he is enjoying the society of his wife and children, 
They are a delightful family. The man who has made the 
Bell telephone the splendid business success that it is, is Bell’s 
father-in-law, Gardiner G. Hubbard, a man of very great 
business ability, who lives in a handsome house on Dupont 
Circle, opposite Blaine’s castle. He is as practical as Bell 
is theoretical. He, too, is very rich. A Boston man told 
me the other day that it was understood in Boston that 
Hubbard made $500,000 by the recent rise in Bell telephone 
stock. Hubbard is a very agreeable old gentleman, who 
still writes a good deal for the reviews and magazines, as 
he used to do when he was a professor in Cambridge on a 
small salary. 
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LIGHTS FOR NEW YORK FERRIES.—The New York Ferry Com- 
pany bas executed a contract with the United States Llluminat- 
ing Company for an electric plant, capable of supplying thirty 
lights of 2,000 candle-power each, The preliminary arrange- 
ments have nearly all been completed, and work will commence 
at once. The dynamos will be placed near the shops of the com- 
pany at the foot of South Sixth street, Brooklyn. They will be 
running, it is expected, within two weeks. The lamps will be dis- 
tributed in equal proportions throughout the property. Four 
will be placed outside, and the others in the waiting-rooms, on 
bridges and at the ends of the several piers. They will be of 
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Dynamo-Electric Machinery.* 





(Concluded from Page 241). 

_ I will now show you on the screen a few more machines of 
the continuous current nature, including a Gramme ma- 
chine, and some of the details of the Gramme machine, 
and I hope when you have seen these diagrams you will 
be able when going around this exhitition to study the 
nature of the different machines. It is in the arrangement 
of the field magnet and armatures that the machines 
vary. The whole evening might be given to the varia. 
tions of the different machines; in the meantimeI can 

_ only show you a very few illustrations of the different ty pes 
of machines, 

The first machine which I have to show you here is the 
machine of Wilde (Fig. 10). Allow me to call your atten- 
tion to the special parts. SA is the axis about which it 
revolves, Inthis revolving armature electricity is induced. 
This is the seat of the eléctro-motive force; this is the 
pump which pumps the water and givesit its pressure, and 
enables it to go through the circuit. EM arethe magnets, 
which are composed of soft iron, magnetized by the coils 





Fic. 10.—WILDE’s MACHINE. 


of wire surrounding them. In Wilde’s machine, he had a 
small machine, M M, with permanent steel magnets, fixed 
on top of the larger one. They are not so powerful mag- 
nets as these electro magnets, and he used them to induce 
a small current of electricity instead of using the larger 
current to magnetize these electro-magnets. It created a 
feeble current, which circulated around these field mag- 
nets, and gave an intense magnetism to these pole pieces 
CC. These pole pieces being polarized, and the arma+ 














Fig. 11.—SrEMENS MACHINE. 


ture revolving, the voils of the armature developed an 
electric current of great intensity, far surpassing the cur- 
rent developed by the little machine. Thus he could get 
a very great current, sufficient for electric lighting. 

This next slide isa Siemens machine, made also with 
permanent horseshoe magnets (Fig. 11). You will see the 
revolving part attached to the driving gear at E. That 
revolving part is of course the armature; the coils of the 
armature being between the pole pieces. This central part 
is a mass of iron, and the coils of wire run longitudinally 
around the core. (Fig. 12.) This machine, as originally 
constructed, had simply a single commutator, which 
reversed the current once in each revolution, which sent 
a continuous but varying current through the circuit. 

This slide (Fig. 13, isa Gramme machine, which was intro- 
duced to the public shortly after 1870, and this machine 
has been the basis of nearly all thedynamo machines seen 
in the world. These round parts at the bottom and top 
surrounded by coils of wire, and the pole pieces seen at the 
top and bottom, are the magnets. There is the Gramme 








*A lecture delivered at the International Electrical Exhibition, Phila- 
delphia, under the auspices of the Franklin Institute, on Sept, 16, 








armature, which rotates about the horizontal axis, and 
here is the commutator. 

The next picture is an ideal Gramme ring (Fig. 14). Here 
are the successive coils. Here is the south and here is the 
north pole of the ring. You will notice that in each coil, 
as it passes the pole, an electric current is developed. The 
current will always be in the same direction, at any part 
of the ring, and very nearly continuous. 

The next picture is a portion of a Gramme ring (Fig. 15): 
It shows the way it is made up; it consists of a central core 
of iron wire and coils of insulated wire successively laid 
upon it. It is cut, showing the ends of the wires project- 
ing. 

Here is a small Gramme machine, which can be worked 
by hand (Fig. 16). In construction it is exactly similar. 
Here are the poles: there is the revolving ring; the com- 
mutator is on the other side, and cannot be seen. 

This picture is of a machine of very remarkable histori- 
cal interest (Fig. 17). This was designed by Pacinotti, and 
described about the year 1864. It is exactly like a Gramme 
ring in many points. It revolves around a vertical axis 
instead of a horizontal axis, and as it revolves the current 


Fic. 12.—ARMATURE OF SIEMENS MACHINE. 


is picked up by a commutator. This was made on a small 
scale, and was not used for commercial purposes. It is 
conclusively proved, however, that Gramme did not know 
of the work of Pacinotti, but it is incontestable that Paci- 
notti was the inventor of the type from which all the 
other machines have been constructed. 

An attempt has been made to improve the constancy of 
the current, and prevent the difference in intensity which 
is observed when we are using a large or small number of 
lights. It is found with some kinds of machines that the 
intensity of the electromotive force increases when we add 
lamps to the circuit, and in other kinds we find the oppo- 
site is the case. When the field magnet of a machine is 
wound as a shunt, as we diminish the number of lamps, 
the Jamps left burning increase in brightness. The ma- 
chine which illuminates this hall is one with a shunt. It 
is the large Edison machine. This machine will not show 
the effect very much, because the armature of that ma- 
chine is made of very low resistance, and it is only light- 
ing 300 lamps instead of 1,500; and the electromotive force 
or pressure is steady, however we vary the number of 
lamps. Still, it is a shunt-wound machine, and there is a 
slight difference between the intensity of the lights. 

I will now put out the lights in succession, and leave 
these two lamps to be the last put out. You will notice 
thet there is a slight increase in the brightness of the last 
two lights, and that the change is very slight indeed. 
This illustrates how we can makea machine that will regu- 
late itself; that is, however many lamps we put upon the 
circuit the electrical pressure is the same and the intensity 
remains constant. 

Now watch these two lights as the others are put out in 
succession. You see they are decidedly getti.g brighter. 
Put them in again and you will see the opposite effect take 
place. You willsee them dimming. Now, this is distinctly 
dimmer than it was a little ago, though but very little. 
It is quite evident to you thata machine like the Edison 
(the machine producing the lights in this lecture room is 
what is called the Jumbo) does not vary much when we 
vary the number of lamps up to 200, It is astonishing 
when we descend to one lamp and show such a small 
variation inthe light. In an ordinary small machine the 
change of brightness would have been decided. In the 
shunt wound machine, when we increase the number of 
lights we dimivish the intensity of each, In the series 
machine the opposite is the fact. I might show you that 
experiment, but time is passing quickly. That is to say, 
when we put in one lamp in a series machine it hardly 
glows at all, The reason is that the current is very feeble 








with one lamp, because the resistance ip the circuit is very 
great. When the current is feeble the magnetism of the 
field magnets is feeble, and that is the cause of the low 
electromotive force. As I increase the number of lamps 
I am increasing the means of escape; that is, IT am in- 
creasing the number of pipes of my hydraulic system, and 
letting more water flow, and the magnetization is more 
complete. 

Of late years it has been earnestly attempted to produce 
perfect «quality even in the small machines, and without 
going tothe vast dimensions of the large-sized Edison ma- 
chines, by winding the field magnet in a double way, partly 
as series machine and partly as shunt macbine, I have al- 
ready explained to you that whem we have a shunt-wound 
machine the electromotive force gradually diminishes as 
we put in more lamps; and I have shown tbat in theseries 
machine the electromotive force gradually increases as we 
reduce the resistance and put in more lamps, Therefore, 


taking the mean of these, or summing these two curves 
together (Fig, 18), by winding these two magnets partly in 
series and partly in shunt, the electromotive force does 
not vary in so great a degree. 


Thus we are able to get, by 





Fic. 13.—A GRAMME MACHINE. 


a proper adjustment, a perfect equality or difference of po- 
tential between the two parts of the line, and, whether we 
are dealing with the terminals at the machine itself, or where 
the lamps are applied a mile away, by a proper compound 
winding, partly in series and partly in shunt, we are able 
to produce a compound machine which gives a constant 
electromotive force, however many lamps we are using ; 
that is, however many pipes we may have drawing off 
water from our supply. 








Fig. 15.—PORTION OF A GRAMME RING. 


I had hoped to have spoken about the effects of alternate 
current machines, which would bave been extremely 
interesting; but time is passing so rapidly that it is impossi- 
ble to deal with this subjectnow. I willonly show you 
one remarkable experiment by means of the alternate cur- 
rent passed through a coil of wire on one arm of the elec- 
tro magnet and through an incandescent.Jamp. 

I will show these effects, because they are very remark- 
able. The effects of the alternate current machines are 
very difficult to understand at first sight. Perhaps, if I 
explain to you this one action, 1 may have given some 
information to some of my audience here, and it may 
enable them to see some of the difficulties to be met with 
in alternate current machines, and enable them to avoid 
making mistakes in their applications in the future. I will 
pass an alternate current to one coil of the eleciro-magnet 
and also through one incandescent lamp. That lamp glows 
very feebly indeed. But as soon as I join the terminals of 
this wire, going round the second coil of the electro-mag- 
net, it immediately glows brightly. (See Fig. 19.) 

When I have an alternate current passing through this 
first core, it is exercising a large power in magnetizing 
and demagnetizing that core. That core exercises its influ- 
ence upon the other core to magnetize and demagnetize 
it. Thusthe ironin these two arms of the magnet is being 
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magnetized and demagnetized with great rapidity, and it 


is taking away from the current which is feeding this 
lamp. But so soon as I connect the wires of this other 
coil [am using up the power and magnetism in this core. 
I am making it do work in creating currents in this second 
coil; that is tosay, this second coil acis as a drag on the 
magnetism of the core. So soon, then, as I connect the 
ends of the wire of this secoad coil the magnetism cannot 
change there so suddenly, and the primary current is no 
able to do so much work in the magnet, and therefore it is 
more free toc xert its own force, and therefore it enables 
the lamp to glow with greater brightness than it did be- 
fore. 

I must not trespass upon your time longer; I feel that I 








Fic. 14.—IDEAL GRAMME RING. 


have already exhausted the limits which I had set myself, 
and which ought to be set toa lecture of this kind. On 
the subject of dynamo-electiic machines several lectures 
might advantageously be given. We have, I think, ad- 
vanced a great distance in the way of theoretical applica- 
tion of the laws of electricity to the dynamo-electric ma- 
chine; we owe a great deal of this not only to the advance 
in theory, but also to the advance in the application of 
theory. There is a great deal still to be done by theory and 
by practical application. If we look to the past we shall find 
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Fic. 16.—HAND GRAMME MACHINE, 


that there has been too much hesitation on the part of prac- 
tical men in accepting the results of theory; and if we 
look with hope to the future we shall see theoretical views 
put to practice to guide us and direct us in our efforts to 
arrive at perfection. In fact I may say that I have seen 
private experiments which lead me to predict remarkable 








then stated his opinion that the cause of this slowness to 
apply the achievements of science was due to want of 
faith, and I agree with him that this is the true solution of 
the enigma. Faraday was a man whose mind was taken 
up with original investigation. Faraday had as complete 
a mathematical concéption of the theory of electricity as 
any of us who have studied Clerk Maxwell’s book could 
have; although he could not express one word 
of his ideas in terms of a, y and z. And in this way, 
from the experiment of Oersted, he was able to divine in 
his own mind the consequences of that experiment and 
foresee the results of hisown experiments in developing 
electro-magnetic induction: whereas you would have 
thought it was only by the application of the higher mathe- 
matics that this could have been done. He also had this 
peculiarity, that he knew what his bent was, and in what 
manner he could be of the most benefit to mankind. He 
says himself, in one of his writings, as much as this. In 
speaking of the possible applications, and throwing out a 
hint as to the manner in which powerful dynamo-electric 
currents might be created, he makes use of the following 
language : ‘* But in all my work it has been my endeavor 
not to seek out applications in practice so much as to 
arrive at new principles.” I speak from memory, but I 


think these are nearly the words that appear in his} 


**Researches.” This was the key to his life. He knew 
thnt he had an inherent power to discover new principles, 
and that if he left the applications to others they would 
come in time. 

In this past history of the applications of electricity we 
have thus to remember that thirty, forty, and even fifty 
years ago we had the knowledge which was given us by 
Faraday, which would have enabled us to construct this 
dynamo-electric machine, and it was only through, want of 
faith in those whose duty it is to deal with the applications 
of scientific facts that the slowness has been due. And in 
























































al = 
@ @ 
ER 0.1) TE \\ \\a 
< i I ic ht 
\\ Y,/; y 
yy Ue es - AMI ji} 
a ll 
2 x 2 
5 te - a 4 a j 
Some 
4k Ss 








progress in dynamo-electric machinery in the near future, 


On a recent occasion Lord Rayleigh, the president of | 











Fig. 17.—PACINOTTI’S MACHINE. 


future let it be hoped that theory and application will work 
hand in hand, and that, while theorists see that the value 
of their investigations and the impetus which prompts 
them are due to their practical application, so others, 
whose duty it is to apply science commercially, may see 
that the rapidity of these applications depends upon the 
acceptance of the results of theory; and if this exhibition 
and this course of lectures lead those who apply science to 
study a little more fully the new ideas which theory is 
teaching us, and if they lead theorists to see a wider range 
for the applications of theory, then the managers of this 
Institute will have had the best reward possible for giving 
these lectures in knowing that they have been of some 
avail. 
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The Fatigue of Metals. 





To the Editor of The Electrical World : 

Str : In the National Conference of Electricians recently 
held in this city some suggestions were made by Captain 
O. E. Michaelis, of the Frankford Arsenal, on the above 
subject; alsoby Mr. Charles H. Coyle, who had made some 
experiments on the subject, in which ‘‘he found that alloys 
of every sort are more liable to this fatigue than homo- 
geneous metals. He believed it to be dueto some change 
in the ultimate molecules of such alloys, due to a differ- 
ence of the electro-conductivity of the two metals.” 

Captain Michaelis *‘ had discussed the subjeet with Pro- 
fessor George Barker, who had agreed with him that it 
was possible that this change might be detected by some 
electrical test. If such means could be procured he 
thought the instrument which determined it would be- 
come the divining rod of the engineer.” 

On page 46 of the present volume of THe ELECTRICAL 
WoRrRLD there is an article by G. M, Rose, C. E., in which, 
he describes a method of testing the condition of iron and 
steel by magnetism. In No. 23 of Van Nostrand’s Science 
Series is an essay onthe Fatigue of Metals under repeated 
strains, from the German of Prof. Ludwig Spangenburg 
with a preface by S. H. Shreve, A. M. There is a quaint- 
ness in the term which may make it ailuwable. The 


the British Association, at Montreal, and also the very \law of chemical or molecular attraction varies, not only 
distinguished professor at the University of Cambridge, | in its force, but in its duration, and this is a point of the 
England, stated that he was astonished to tind—consider- | highest importance for upon the disintegration of substan- 


ing how well known were the laws of induction in the | 


ces depends development, growth and progression. The 


time of Faraday, and how complete was our knowledge of | crumbling decay of the rocks is the means by which the 


electrical induction in those years long past—he was 
astonished to find at how slow a rate the practical appli- 
cations of those principles long ago published by Faraday 
had been introduced into everyday work. Lord Rayleigh 


soils are furnished on which plants are dependent for their 
existence and growth. 

In the case of the iron or steel it is no doubt the molec- 
ular change, in the tendency to crystallize, which is an 


approach toward a higher condition or a growth that leads 
to the breakage. We have this illustrated in the breaking 
of iron or steel axles. I have observed tbat after a certain 
time one axle will break, and soon after the other will 
follow. 

The same is true of the shafts of steam engines and of 
metals wherever they are used, and probably where ‘they 
are not used. 

The law of the limitation of the duration of attraction, 
or the disintegration of matter, on which all progress de- 
pends, is the cause of this. The power of detecting the 
approach of these changes, if it exist in the magnetic 
needle, as suggested, might enable us to remove these and 
thus avoid accidents. 

I suggested to my blacksmith when one axle has broken 
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Fic. 18,—CURRENT IN WORKING CIRCUIT. 
that he submit the other to heat to see whether it would 
prevent the breaking, but it hasnot beenso. If we candis- 
cover the tendency to breakage it may be a step in the di- 
rection of finding some means of preventing it. 
HEnrRyY T. CHILD, M. D., 
634 Race street, Philadelphia, Pa. 





Telegraph Tax Cases, 





A dispatch of the 15th inst. from Albany, N. Y., says: 
The Western Union tax cases were argued on final appeal 
to-day before the Court of Appeals. The case is the most 
important that has been before the court in several years, 
as it involves the question whether the State can tax the 
entire capital of the corporation or the dividends thereof 
under the laws of 1880 and 1881, when the lines do business 
beyond the limits of the State, or can only tax the amount 
of the capital operated in New York State. It affects all 
corporations that have property located in other States. 
The Supreme Court at Albany held that the entire capital 
could be taxed. From this decision the telegraph com- 
panies brought thisappeal. If the decision of the Supreme 
Court is sustained, the annual revenue to the State from 
this kind of tax alone will be annually about a quarter of 
a million of dollars, and has not been generally collected 
since the law of 1880 was passed. Gen. Swayne and Mat- 
thew Hale appeared in behalf of the Gold and Stock Tele- 
graphy Company and the Western Union Telegraph Com- 
pany and their system of lines. R.S, Guernsey submitted 
a brief in behalf of the Baltimore & Ohio, the National, 
the Bankers & Merchants, the American Rapid and Postal 
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Fia. 19.—AN ALTERNATE CURRENT EXPERIMENT. 
telegraph and cable companies, the Commercial Telegram 
Company, and several other domestic corporations sim- 
ilarly situated, as. appellants. Attorney-General O’Brien 
appeared for the State. 


OOOO OOOO” 
Telegrams from “ The Seat of War” in Egypt. 


A dispatch from London on the 9th inst, says: Letters 
just received from special correspondents in the Soudan, 
confirm the belief that the telegrams hitherto received 
from the seat of war, have been wofully garbled and dis- 
torted by the military censors, Some of the correspond- 
ents send copies of messages filed by them at the telegraph 
offices and which they supposed had been transmitted as 
written. The newspapers print some of these original 
messages side by side with messages as they were re- 
ceived. 

Criticism on shortcomings of military officials has been 
incentinently ‘‘burked” by the censors. The revelations 
now obtained shed a great deal of light on the hitherto un- 
explained delays of the expedition, and would doubtless 
form the basis for some awkward questions to the Govern- 
ment if Parliament were sitting. The newspapers urge 
the public to trust the correspondents’ letters rather than 
their telegrams, since they cannot, by any expenditure of 
zeal or money, get the dispatches transmitted without 





mutilation. 
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An Analytical and Systematic Method of Inventing 





BY EDWARD P. THOMPSON, M. E. 





(Continued from page 208.) 


Rule 2 directs the inventor to decide upon a subject for 
invention. To do this is not always an easy matter; 
besides, to spend the time in thinking of asuitable subject, 
is that time lost in applying the subsequent rules, I pro- 
pose to point out the directions in which there is room for 
original invention, 

Two or three subjects, such as multiplex telegraphy, 
have already been intimated. 

Any method for transmitting two or more messages in 
the same or in opposite directions, at the same time over 
the same wire, even if the two messages cannot be sent in 
quite as short a period as one message, is valuable, as it 
tends to prevent the growth of the tangle of overground 
and underground wires. It would be an advantage to 
remove the wires not only on account of their nuisance, 
but also on account of the great saving in cost of instal- 
lation and repair, as well as of electrical energy. The 
reduction of the number of wires would also lessen the 
troubles of telephonic and telegraphic induction. It is 
apparent, then, that all inventions in this direction are 
likely to receive a welcome, and provided they are all 
valuable in themselves they are likely to become also 
practically valuable. 

Very often an inventor brings forth an invention just as 
soon as he hears of what is wanted in the industrial world. 
Such wants are, among others, the following: 

1, ELectric Arc Lamps.—Under this subject there is 
room for invention; first, in that class of appliances com- 
monly called regulators, the office of which is to cause a 
maximum and uniform degree of light to be produced by 
establishing and thereafter continually maintaining the 
proper separation between the electrodes; secondly, in 
means of providing fresh electrodes whenever a pair of 
electrodes are consumed, and of thus continuing the action 
of the light through any desired length of time, and also 
of bringing said fresh electrodes into the proper position 
in the light mechanism—as for example, the centre of a 
globe or the focus of a reflector; thirdly, in means of 
withdrawing the light from this circuit in the event of the 
development of an abnormal resistance, 

2. INDUCTION CoILs.—This could be put to many more 
uses, especially in cases where minute currents are dealt 
with, if means were invented whereby the currents induced 
in the secondary coil by a variation in the current flowing 
in the primary coil might be greater than they are at 
present. 

8. THERMOSTATS.—Such priuciples should be applied as 
to make a thermostat, whereby not only is the tempera- 
ature of the room or compartment indicated in the room 
itself, and if desired, the extremes of high and low temper- 
ature in the room, within a given time, but more especially 
the temperature and extremes of high and low temperature 
in the room or compartment are indicated, by electrical 
transmission, in any other room or place, at any desired 
distance from the room in which the temperature is to be 
known, without going to the first room. 

4, REVERSING OF CURRENTS.—Aim toward inventingsuch 
an apparatus for reversing thecurrent of a single battery 
or other electrical generator by the action of electro-mag- 
nets or by any other means, that there may be a pole 
changer to be relied upon in every circumstance, 

5. SECONDARY BATTERIES.—These would be useful, not 
only on the large scale but on a small scale, according to 
the smallness of the space occupied per unit of electrical 
energy. A storage battery acting according to mechanical 
principles and not dependent upon chemical is a direction 
worth putting the attention to. 

6. BATTERY 'TELEPHONES.—<As the current needed is so 
minute, it is just as well to construct the galvanic cell or 
electro-generator within the handle of the telephone. The 
best method of doing this has not been as yet discovered. 
There are many requirements to be fulfilled. 

7. Rat.way SIGNALS.—These should comprise means 
whereby the signa! will always show danger, except when 
it is turned to safety by the operator, or automatically by 
the moving train. There should be electrical means of 
working not only such signals as are worked by pneumatic 
tubes, etc., but other signals for other purposes can prob- 
ably be devised on account of being able to work them at 
a distance. 

8. CAR COUPLERS.—Purely mechanical car couplers have 
been invented and patented by the hundred during the 
past twenty years; and yet some of the best forms are 
among those first invented. There are very few electrical 
car couplers, so that in this department of industry there 
1s a very great chance of getting up such asimple one as 
to show by its very construction its value and practica- 
bility. It is impossible to make a purely mechanical auto- 
matic coupler which will not only always couple when the 
cars come in contact, but also act when it is desired to 
separate them; but with the aid of electricity it may be- 

come practically and successfully acuomplished by its 
being necessary only to touch a button. 

The most desirable electric car coupler has not yet been 
invented. 

9. PrRiMaRyY BATTERIES.—There is room for original in- 
vention in making a battery which produces a current, 


not only from chemical action but also ‘from the combined 
energies of chemical action and heat. Also, investigators 


{areon the look-out for some principle other than that of 


the thermo-electric pile, whereby electricity. may be pro- 
duced directly from heat and cheap fuel. ;There is not 
much chance of making an inventio1.of any importance 
relating to the mechanical construction of battery cells. 

10. SysTEM OF ELECTRICAL DISTRIBUTION.—In trans- 
mitting and distributing energy of whatever form the 
system should be of such a nature as to.allow motors, arc 
lamps and incandescent lamps to be switched on and off 
at pleasure in the same circuit. 

11. CoMBINED MOTORS AND TOOLS.—This subject alluws 
a wide field for invention. To run all the different forms 
of tools, such as lathes, planing machines, drills and milling 
machines by an electric.motor and belt is no invention; 
but to so combine the two as to make one compact com- 
bined tool and motor is invention, provided the said com_ 
bination is plainly more advantageous and meritorious 
than the separate tool and motor. 

12. INSULATORS.—The simplest, most effective and most 
desirable insulator for telegraphic lines is undoubtedly the 
glass knob screwed upon a projecting male screw; but for 
underground wires of all kinds as well as for overground 
telephone wires and especially for ins:de (of buildings) 
installations, the simplest, most effective and most desira- 
ble insulator has apparently not yet been invented; for 
there is no one which stands prominently above all others. 

13. JOINT BETWEEN CARBON FILAMENTS AND TERMINALS 
OF INCANDESCENT ELECTRIC Lamps.—The four general 
methods at present are. 

(a). Cement which when heated formsa hard carbon 
joint. 

(b). Depositing carbon from hydrocarbon liquid upon 
a temporary joint by heating the same by the current. 

(c). Electro-plating copper upon the temporary joint. 

(d). By means of minute bolts and nuts. 

The simplest, cheapest and quickest process is the 
cement joint, provided the most effective cement be em- 
ployed. 

14, CARBON FILAMENTS.—The filament has not yet been 
made so dense and strong and elastic as to last as long as 
an ordinary gas burner. Chemists have more chance of 
inventing carbon filaments than electricians not possessing 
a knowledge of chemistry. 

15. SwitcHES.—To make and break an electric circuit 
is a problem which has been solved in scores of ways. 
Aim to make and break the circuit so that the electric 
spark has very little time to oxidize the contact pieces ; or 
so that the sliding of the surfaces will remove the oxide 
and expose a polished surface ; or so that the oxygen will 
have no or little access ; or so that platinum tips are 
employed , or so that infinitesimal portions of the current 
may be switched successively. 

16. WIRE INSULATING MACHINES.—They are so far rather 
complicated. Itis simply necessary to twist thread in 
opposite directions about a continuous wire. 

17.—CONVEYING PACKAGES AND FREIGHT BY ELECTRIC- 
iry.—A wire or single rail running over the country over- 
head and a motor traveling upon the single track com- 
prise the simplest system. The motor in such a system 
necessarily will involve inventions different from motors 
for other purposes. The time will shortly come when 
boxes, barrels, trunks, etc., will travel alone from town to 
town, and will regulate their own relative velocities. 
There has been very little invention in this direction as 
yet, but enough to show that inventors are at work in this 
field. 

18. ELECTRIC COMMUNICATION BETWEEN VESSELS AT 
SeA,—A study toward devices for detecting very small 
currents would probably lead to means for such communi- 
cation. The device should be even more sensitive than 
Thomson’s reflecting galvanometer, or any of the lately 
invented instruments, such as the telephone, which, under 
certain circumstances can be employed to detect small cur- 
rents. 

19, SEEING BY ELECTRICITY.—Talking by electricity is 
one of the simplest, though greatest inventions of the age, 
and is effected by the application of principles which have 
long been known. When a device which will allow seeing 
ata distance to be effected is inventcd, the principles 
employed will doubtless be old, like those underlying the 
invention of the telephone. The inventions in this direc- 
tiop are of neither practical nor theoretical value what- 
ever, and have been seen to operate by only a very few. 

20. ELECTRIC COMMUNICATION WITH TRAINS.—The differ- 
ent methods so far depend upon the principle of using the 
rails and w'eels as the conductors; upon the use of 
brushes moving in tubes having a slot along one side ; 
upon the employment of pulleys traveling upon a wire 
overhead, and upon the use of the principle that elec- 
tricity may be induced in a wire without actual contact. 
An effective invention of this kind is valuable, or at least 
will soon become so, because such communications must 
be made not only for the propulsion of trains, but also for 
giving signals, for receiving messages, etc., in the trains, 

21. ELecrric Liagatina.—This is quite successful so far. 
It would not be surprising to me, however, if it should be- 
come common ina few years to convey the light of the sun 
from one part of the world to the other; or from the roof of 
a building down to the dark rooms of the lower floors ; or 
from an are or incandescent electric lamp at the dynamo, 





toany distant place, instead of carrying electrical energy 


which has afterwards to be converted into heat and light 
at the distant place; or in general, from any source of light 
by means of a very small current, to any distant point. 
Light obtained thus would be so much cheaper than gas 
that there would be no more competition between electric 
and gas lighting companies. Means should be devised 
whereby the electric current may be set in vibration as 
rapidly as the waves of light, and whereby the vibrations 
may be received upon a suitable substance. To convey 


light in this manner would be of incalculable value. It 
would be a means of cheap illumination. 
It would be a meansof photographing at a distance. It 


would enable objects to be seei at a distance. 

It would be a means of taking astronomical observa- 
tion from two pointsat the same instant by the same per- 
son. 

It would be of practical value to detectives. 

It would be practically useful for identifying signatures, 
valuable documents, persons, counterfeits, etc., at a dis- 
tance. 

It would be a source of amusement in witnessing theat- 
ricals and exhibitions in connection with a telephone. 

It would serve to exhibit to view the bottom of the 
ocean and other inaccessible points. 

22, CONVEYING HEAT BY ELECTRICITY.—To heat a building 
by a wire or wires heated by electrical energy can never 
be economical, Such heat may serve as a useful and cheap 
agent for some other purposes; but not for the heating of 
houses and offices. It is not impossible, according to 
theory, to imagine that means are inventable, whereby, 
not the electrical energy, but vibrations of the electric cur- 
rent are transmitted from the source of heat to the point 
to be heated. Heat may be produced already in other ways 
directly or indirectly further than by heating a wire; but 
the principles which may be applied to this probable inven= 
tion as well as to all the others mentioned are given in the 
consideration of Rule 3. 

23. MeTEerRS.—Under this head are included not only 
those instruments for measuring and registering; but also 
those which simply measure only the electromotive force 
or the current, or both separately. Almost every depart- 
ment of electrical industry needs aspecial form of galva- 
nometer, or voltameter or ammeter or magnetometer. 

There are wanted means whereby currents may be, not 
necessarily quantitatively measured, but relatively 
measured. It is often necessary to be able to tell with one 
instrument just how relatively strong simultaneously are 
two or more currents, suchas ashunt and a main, ora 
telegraphic and atelephonic, or any two or more independ- 
ent circuits. 

24. DYNAMOS AND Motors.—In these there is little room 
for original invention. The number of patents granted on 
this subjectis in thehundreds. The inventor will lose 
much time in this direction. There are improvements to be 
made, but they should all be made toward the production 
of machines of greater efficiency. The parts need to be 
so designed as to utilize the current to the best effect. The 
wires should be neither too large nor toosmall. The poles 
should be in right proportion to the size of field magnets, 
etc.,. etc. 

25. THERMO-ELECTRIC PILES.—Clamond spent thirty- 
five years and succeeded in building a praiseworthy gen- 
erator; but itcan by no means compete with the ordi- 
nary dynamo. Whether the electricity is generated alone 
by heatand contact of different metals, or by heat. differ- 
ent metals and chemical action is something which has not 
yet been determined by the investigator; and until it is 
settled, the inventor cannot work in a sufficiently deter- 
mined direction ; for he must know the true principle o? 
he cannot apply if. 

Some other subjects which suggest room for invention 
are : 

26. 

27. 

28. 

29. 

30. 

31. 

32. 

33. 

34, 

35. 

36. 

37. 

388, 

39. 

40, 

41, 

42, 

43, 

44, 


REGULATORS FOR DYNAMOS. 
PRINTING TELEGRAPHS. 
ELECTRIC SAFETY CUT-OUTS. 
AUTOMATIC CUT-OFFS. 
ELECTRO-PLATING DYNAMO, 
ELECTRO-PLATING. 
ELECTRICAL CONDENSERS, 
BURGLAR ALARMS. 
ELECTRIC BELLS. 
‘ELECTRIC FIRE ALARMS. 
ELECTRIC CAR BRAKES. 
ELECTRIC CABLE CONDUCTORS. 
MEDICAL ELECTRIC BATTERIES. 
ELECTRIC ELEVATORS. 
AMPLIFICATION OF TELEPHONE VIBRATIONS. 
TELEPHONE TRANSMITTERS, 
MICROPHONES, 
TASIMETERS., ¢ 
FELLING OF TREES BY ELECTRICITY. 
45, ELECTRICAL WATCHES. 
46. SEPARATION OF METALS FROM THEIR ORES 
TRICITY, 
47. ELECTRIC GUNS AND CARTRIDGES. 
_48, WRITING BY ELECTRICITY. 
49. GENERATION OF GASES BY ELECTRICITY. 
50. HATCHING oF CHICKENS BY ELECTRICITY. 
5), PROPULSION AND REGULATION OF THE SPEED OF PAS- 
SENGER CARS AND VEHICLES BY ELECTRICITY. 
52. ELECTRICAL FLYING MACHINES, 
53, ELECTRICAL PROCESS OF COPYING 
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54. Process of ELECTRO-CHEMICAL PHOTOGRAPHY. 

55. TELEGRAPHIC RELAYS. 

56. CHANDELIERS FOR ELECTRIC Lamps. 

57. System oF ELectrRic CLOCKS. 

58, CHEMICAL ANALYSIS OF COMPOUNDS. 

59. MANUPACTURE OF MEDICAL AND HOUSEHOLD CHEM- 
ICAL COMPOUNDS BY ELECTRICITY. 

60. SOCKETS FOR INCANDESCENT LAMPS. 

61, ELECTRIC CLOCKs. 

62. ELECTRICAL VELOCIPEDES. 

PRINCIPLES OF ELECTRICITY (see Rule 3).—The laws and 
also facts may be found in any text books or periodicals 
relating to the subject of electricity, but the principles are 
hidden as a valuable treasure which cannot be found 
without an untiring search in deducing them from facts. 
Therefore it is not surprising that inventions appear to be 
accidental. In reading or studying an electrical book, the 
student discovers in the statement of facts a hidden prin- 
ciple, and at once exerts himself to apply it to some new 
invention. 

From conversation with inventors, I have found out 
that they would welcome the publication of the principles 
of electrical science, as it is almost impossible for them 
todeduce them in their progressive study of electricity. It 
is difficult for them to make principles from facts; and 
itis impossible for them todo so correctly unless their 
scientific knowledge comprehensively includes all the 
departments of science. Sometimes one fact appears to 
come under a certain principle, whereas to a mind more 
generally educated it falls under an entirely different 
principle; e. g.,a pipe has been burst by water freezing. 
It isa fact. The principle some have tabulated from it is 
that heat co ntracts and cold expands; whereas the true 
principle is that heat expands and cold contracts, except in 
the case of water below 4° C. and of type metal ina molten 
state and of rubber and possibly one or two others among 
the thousands of substances. It needs a very general and 
comprehensive and critical knowledge and long contioued 
study in order to obey positive Rule 3. 

In order to assist the inventor to follow the rule, some 
principles given below Fave been prepared. It is a 
responsible task to publish them; but the author very 
eurnestly begs any one to criticise them should any mistake 
or omission be discovered, 

The number of inventions to which each principle may 
be applied is, of course, at present unknown; but certain 
of the old principles have given birth to many recent in- 
ventions—for example, an electrical toy lately invented 
and becoming rapidly common among children applies 
the principle of the generation of electricity by rubbing 
glass with silk, or analgamated leather or silk, or any 
other insulating substance. This principle is one of the 
oldest ever discovered (known before the time of Christ) 
and yet there are new applications of it. Ina patent of 
Nov. 11, 1884, it was applied in an apparatus for lighting 
gas, and Edison has applied it in separating bran from 
wheat; and yet there is room for new applications of such 
an ancient and very simple principle. 

In order to apply them, the inventor may proceed ac- 
cording to any of the three plans stated below. 

1. Decide upon what device or process you wish to 
invent, according to Rules land 2, and then seek a prin- 
ciple which you think may apply. Study every principle 
with intense thought until you are satisfied that either it 
can or cannot be made use of for your purpose. 

2. Study each principle by itself for a long time in order 
to discover any possible application of it to any purpose 
whatsoever. 

8. Do the same not merely with one principle at a time, 
but with two or more principles, endeavoring to produce 
an invention which is an application of a combination of 
principles. 

4. Inorder to better understand the exact meaning, refer- 
ence should be made to preceding or succeeding principles: 
for some of the later principles are direct derivations of 
some preceding one. Thus ‘electromotive force,” resist- 
ance” und ‘‘ current” being terms so often employed, are 
represented respectively by E. M. F.; R., and C. The 
principles have not been re-arranged in any classes, for 
their order would have to be diff erent for every separate 
class of invention. The two great ends of applica'ion 
are to effect improvements in old device: or  pro- 
cesses and to produce devices which shall accom- 
plish effects which never before have been known. 
It is, perhaps, not foreign to the subject to state that in 
trying t» apply the principles, the mind and body should 
preferably be in a maximum state of health. The mind 
also should be free from any thought, except the two 
thoughts: what can I apply this principle to; or, how 
can I apply this principle to produce the result I desire. 
Consider thus and intensely every principle, and every two 
and every three, etc., principles. 

1. R. varies with the temperature. 

2. R. is increased by heat in metals. 

8. R. is decreased by heat in carbon. 

4. C, isset in vibration by alternate heat and cold. 


5. C. remains constant if one metallic portion of the cir-" 


cuit is heated and another metallic portion cooled in the 
right proportion. : 

6. C. remains constant if a metallic portion of the circuit 
and a carbon portion of same circuit be both heated in 
the right proportion. 

7. C. remains constaat if a piece of carbon is fitted into 


or upon a piece of metal in correct proportion and inclosed 
in circu.t and both heated or cooled. 

8. C. is vibrated by vibrating a metal or carbon portion 
of the circuit in and out of hot or cold conducting liquid. 

9. C. is vibrated by vibrating a metal or carbon portion 
of the circuit in and wut of a gas or other flame. 

10. C. is vibrated by vibrating a nozzle of a cold or hot 
blast before a portion of the circuit. 

11. C. is increased by exposing a carbon portion of the 
circuit to the rays of the sun. 

12. C. is increased by moistening a m -tal portion of the 
circuit with an easily vaporizable liquid, such as alcohc!. 

18. C. is decreased by moistening a carbon portion of a 
circuit with a volatile liquid and allowing same to vaporize. 

14. ©. is increased by gradually or rapidly surrounding a 
portion of a circuit with an excess of liquid. 

15. C. is vibrated by making and breaking contact. 

16. C. is vibrated by alternately increasing and decreas- 
ing the resistance. 

17. C. is vibrated by alternately increasing and decreas- 
ing the E, M. F. 

18. C. is vibrated by increasing alternately the resist- 
ance and E. M. F. 

19. C. is vibrated by alternately lengthening and shorten- 
ing the longitudinal dimensions of a portion of an electrical 
circuit. 

20. C. is vibrated by intermittently increasing the cross 
section of a portion of the electric circuit. 

21. C. is vibrated by alternately increasing and decreas- 
ing the porosity or density of a portion of the electric cir- 
cuit. 

22. C. is vibrated by alternately increasing the length 
and cross-section of a portion of the circuit. 

28. C. is vibrated by alternately decreasing the length 
and cross-section of a portion of a circuit. 

24. C. is vibrated by alternately increasing or diminish- 
ing the density and linear dimensions of a portion of the 
circuit. 

25, C. is vibrated by alternately increasing the density 
and decreasing the cro3s-sectional area. 

26. C. is vibrated by means of another current. 

27. C. is vibrated by means of a magnet. 

28. C. is vibrated by vibrating longitudinally acore ofa 
solenoid. 

29. C. is vibrated by vibrating a magnet ora piece of iron 
or steel before an electro-magnet, 

30. A vibrating C. is generated in acoil by vibrating in or 
before the coil a piece of magnetized iron or steel. 

31. C. from a galvanic cell is increased by approaching 
the electrodes the one to the other. 

82. C. is diminished by separating the e'ectrodes by a 
distance, or by inserting between the electrodes a solid 
mass. 

33. C. is diminished by partly withdrawing one or both 
electrod»s out of the electrolyte. 

34. C. is vibrated by vibratory motion of the electrode 
or electrodes, or of a mass between the electrodes. 

35. C. is increased by heating the electrolyte. 

36. C. is diminished by allowing the electrolyte to run 
off from the cell. 

37. C. is increased by allowing the electrolyte to run 
into the cell. 

38. C. is vibrated by vibrating the cell. 

39. C. is varied by the use of different electrolytes. 

40. C, is varied by a secondary chemical action going on 
in the electrolyte. 

41, C. is increased by increasing the surface of one or 
both electrodes. 

42. C. is increased by increasing the porosity of the sur- 
face of one or both electrodes. 

43. C. is vibrated by alternate contact ani separation of 
the electrodes. 

44. C. is varied by the addition of water to the electro- 
lyte. 

45. C. is vibrated by agitating the electrolyte. 

46. Cis diminished by the passage of a gas over the 
electrode or electrodes. 

47. C. is vibrated by the intermittent passage of gas 
over the surface of the electrode or electroues, 

48 C, varies according to the perfection of contact be. 
tween two portions of a circuit. 

49. C,. varies according to method of connecting two 
portions of a circuit. 

50. An electric spark is attracted or repelled by an 
electro-magnet. 

51. A spark or arc increases the heat of the electrodes. 

52. Heated metallic electrodes brought in contact cause 
a less C. than when they are cool. 

53. The displacement of the spark or arc decreases C. 

54, A motion or vibration of contacts changes the di- 
rection of a spark or arc. 

55. Vibration of the arc, by vibrating the electrodes, 
varies R, and so varies C, 

56. Oxygen unites with combustible electrodes during 
the formation of a spark or arc. 

57. Oxygen is partially converted into ozone by the elec- 
tric spark. 

58. Oxidation is diminished by reducing the quantity of 
surrounding oxygen. 

59. Oxidation is diminished by the use of difficultly 
oxidizable metal tips or contact pieces. 

60. Effects of oxidation are neutralized by sliding con- 





tact, 


61. The length of sparks is increased by increased 
E, M. F. 

62. Tae length of sparks varies with the nature of the 
surrounding atmosphere. 

63. Vibration of a spark by intermittent magnetic 
impulses vibrates C. 

63. C. is increased momentarily by the mere breaking or 
closing of the circuit. 

64. The length of a spark is varied by an adjustable 
resistance. 

65. The relative dimensions of a spark vary with the 
form of the electrodes. 

66. Ball-shaped electrodes produce ball-shaped sparks. 

67. Pointed electrodes produce pointed sparks. 

68. C. is increased momentarily more rapidly by ball 
discharges than by pointed sparks. 

69. Sparks are less in dimension when produced adjacent 
to an electro-magnet. 

70. Sparks are less destructive in an atmosphere poor in 
oxygen, or in an atmosphere incapable of chemical action 
upon the electrodes. 

“1. The duration of a spark varies directly with the 
rapidity of approach or separation of the electrodes. 

72. Rapid succession of equal sparks produces a prac- 
tically steady light. 

73. Sparks take place from points, lines and surfaces, 

74, Sparks occur through mediums of gas and liquids, 
but not through conducting solids in contact with the 
electrodes. 

75. Sparks through conducting liquids are accompanied 
by decomposition of the liquid. 

76. Two pieces of different metals on the ends of a wire, 
brought into contact and heated at the joint, generates a C. 

77. If a C. is passed through the above wire in one 
directivn the joint becomes heated; when passed in oppo- 
site direction, joint becomes cold. 

78. Water or any electrvlyte capable of uniting with the 
metals named, and poured upon the above-named joint 
increases the C. 

79. If the metals above-named be cooled at a little dis- 
tanc? from the joint, C.is produced. ° 

80. By keeping one of the metals named in principle 76 
heated above that of the other, and by making it alternately 
break contact, a vibratory C. is generated in the wire, 

81. By coating the surface of the joint named in princi- 
ple 76 with soot, and exposing it to radiant heat, there is 
generated more C. than when not coated. 

82. Tae thermo-electric C. will produce all the effects of 
the ordinary galvanic C. 

83. The greatest E. M. F. of the thermo-electric C. is pro- 
duced by a couple made by the use of antimony and bis- 
muth as the two metals named in principle 76. 

84. The E. M. F. is increased by connecting two or more 
couples in series. 

85. C. is generated in wire by making in it a loop or 
enlarged p»?rtion and heating the wire at one side of the 
loop. 

86. Two pieces of the sam metal but of different density 
and mounted on the ends of a wire and heated will 
generate C. when brought in contact with each other, 

87. C. is generated similarly by replacing one of the 
pieces of metal, named in principle 76 by compact car- 
bon, provided the remaining metal be iron or German 
silver. 

88. C. is generated in cotton thread soaked with a con- 
ducting liquid and terminated with heated pieces of porce- 
lain, when the said pieces are brought in contact; or they 
may be heated after they are brought into contact.. 

89. Two different conducting liquids, which terminate 
the ends of a wire, will generate a C, when heated at the 
surface of contact. (?) 

90. A thermo-electric C. is generated by a wire brought 
in contact with a conductive liquid and heated at the point 
of contact. 

91. In principle 76, one of the metals may be replaced by 
sulphuret of copper, or by any of the fusible salts, 

92. C. is generated in a conductor by setting it in motion 
near a conductor carrying a current. 

98. C. is generated in a conductor by setting it in motion 
near a permanent or electro-magnet,. 

94, Cs, in two or more conductors are caused to vary 
wien those conductors are set in motion near each other. 

95. C. varies in a circuit if the magnetism of a magnet 
in that circuit is caused to vary by some external means. 

96. If a plate of metal is made a portion of a circuit, a C. 
will be generated in it at right angles to the direction of 
the primary of the circuit, provided the plate is placed 
between two active magnets. 


(TO BE CONTINUED, ) 


i ie 





LOWELL, Mass., POLICE TELEGRAPH, will be in working order 
before Jan. 1. The mayor has signed a contract for its use 
at $20 per box per annum, and there are tobe over a hundred 
boxes. The contract is with the District Telegraph Company. 


A TELEGRAPHIC LIFE PRESERVER.—Mr. Stork, the director 
of Swedish Railroad Telegraphs, has invented an electric appa- 
ratus for preventing collisions. The little instrument is attached 
to the edge of the rails at certain plaees and connected to the 
station by means of a telegraph wire, which is united at the 
station with a dial, over the face of which a needle moves. When 
a train passes the spot where the instrument is set an: electric 





current is started, and the needle shows the spot where the train 
happens to be at that moment. 
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The New Orleans Exposition. 





[Special Dispatches to Taz ELectricaL WoRLD.] 

NEw ORLEANS, La., Dec. 16.—I have experienced some 
twinges of conscience since mailing my letter of last week, 
lest my account of the general unreadiness of the World’s 
Exposition should have the unintended effect of driving 
your readers away, or of delaying intended visits. 

Sooth to say, no one need stay away from New Orleans 
fur such reasons. I have, since that communication was 
penned, visited the Exposition several times, and although 
the transient visitor has, since the tenth instant, been 
barred out by the unrelenting minion of the law, your 
representative, backed by the two-fold power of the 
**Fourth Estate” and the kind influence of General C, H. 
Barney, Commissioner from the sovereign State of New 
Jersey, and Superintendent of the N. J. division of the 
N. Y. & N. J. Telephone Company, has had no difficulty 
in passing the said minion at all times of the day and 
night; and he can say, without swerving a millimetre from 
the truth, that so much has been accomplished since his 
first visit that his fears have been totally dissipated. 

Not that every exhibit is in place—probably 1885 will 
dawn before such is the case—but the electric light is all 
doing its fuil duty, lending a more than sun-like splendor 
to the night. 

The wheels of the great engines are revolving, miles of 
shafting are in motion, beautiful show cases—themseives 
a wonderful show—cover acres of ground; and the flags of 
all nations, blended with the colors, escutcheons and 
emblazonments of the several States of the Union festoon 
every arch, wreath every pillar and support, and cover 
every deficiency. 

Let us see what electricity has accomplished for the com- 
fort, convenience and protection of the millions of friends 
New Orleans expects to greet as guests ere the final close 
of the exposition. 

In the matter of lodging alone the arrangements are 
magnificent. 

Capt. Walshe, of the City Council, has had this matter 
in charge. He caused a map of the city to be made on a 
large scale, and has arranged a system of twenty-eight tele- 
phone stations thereon, each communicating by direct 
wires with central bureau of accommodations. Each of 
these telephone stations is within four blocks of every 
house in its district. At the central bureau ten clerks are 
on hand, and a record of every house and room for rent 
will be kept daily, so that each room, the nature of its 
accommodations, when occupied and vacated will be 
known; so that passengers can go at once to the central 
bureau and find what rooms suited to their purse and 
desires are vacant, and the clerk in attendance will then 
telephone to the station of the district in which such rooms 
are. Boys kept at the district station will be sent to the 
houses to announce the approach of the persons who will 
at once proceed to the rooms direct from the central 
bureau. 

A fire alarm and police telegraph has been constructed 
throughout the Exposition buildings, on the American 
District Telegraph system, by Mr. W. H. Bofinger, who 
for many years has controlled that company in New Or- 
leans. He has established a district central station, with 
four receiving relays, bells and registers, and from these 
proceed metallic circuits through the buildings, having 
multitudes of signal or alarm boxes connected therewith. 
The buildings are constantly patrolled by thoroughly dis- 
ciplined policemen, who on the slightest approximation to 
fire, undue heat or disturbance of any character anywhere, 
will immediately send the alarm, and the engines or Bab- 
cock extinguishers will be at once dispatched to the point 
of danger. 

The office of the Great Southern Telephone and Telegraph 
Co. is located on the front side of the main building, and 
is purely a business enterprise. lt consequently has no 
great degree of ornamentation or display. It is already 
in full operation. 

The National Improved Telephone Co. has a fine location 
for display under the stairs leading to the gallery of the 
Music Hall, and to do them justice they are making the 
most of it. They have a conspicuous and ornamental sign, 
a neat platform and a pretty carpet, and they promise a 
copious and brilliant exhibit. It is said now, that since 
the decision in the case Bell vs, Drawbaugh, this company 
avows its determination not to infringe -the Bell patents 
by offering its patents for use or sale, but simply to make 
exhibition thereof, so that the public will be convinced of 
the immense superiority of their instruments, and make 
such a popular demand for them that the Bell Company 
in self-defense will be compelled to purchase their patents 
and introduce them. 

The Edison Electric Light Co. last week completed its 
lighting plant, and has 15,000 lamps in position. All the 
incandescent lighting of the main building is done by this 
company, and done most efficiently. 

The arrangement of the dynamo plant for the Edisou 
light is in itself something novel and interesting. The 
machines and engines are, of course, built on the well-known 
Edison pattern, but are arranged in a circle of sixty feet 
diameter ; and the plant has a kind of quasi-fortification 
appearance ; on this account it has earned the appellation 
among the exhibitors of ‘‘ Fort Edison Battery.” 

The main building itself is to my mind the greatest 
wonder of all. It is so big, that although it is higher than 


an ordinary three-stery house, it looks flat and barnlike. 
It is not easy to compass its immensity from the outside. 
But nearly everybody wandered in 1876 through the main 
building of the Centennial Exposition. This building 
is considerably longer and nearly twice as wide. I 
should say it would comfortably bold within its walls 
that building, the Tweed Courthouse, the City Hall and 
Post Office of New York, and still there would be room. 
Some of your readers may have a good notion of space 
when the acreage is named, and for them I may say that 
seventy-five acres are covered by the main building roof. 
History gives no account of any building as great. Inside, 
to get the best idea of its size, the visiter must go into the 
gallery, the floor view being blocked by exhibits. Far as 
the eye can reach long stretches of covered floor lie inter- 
spersed by thousands of pillars and roof supports. These 
last are so numerous and omnipresent as to suggest a 
Cyclopean banyan tree, the main pillars about the Music 
Hall constituting the trunk of the tree, and the thousands 
of upright timbers the auxiliary trunks of the same. It is 
more than a mile from one end of the main building to the 
other end of the Government building. 

About the centre of the main building, by close observa- 
tion, the passer by may notice a kind of auditorium or al- 
cove where a number of chairs fill the ground floor space, 
while a balcony surrounds this chaired space, and an organ 
of some magnitude closes the horizon. This small space, 
a Crop in the bucket compared with the immensity of the 
entire floor, is called the Music Hall, and it is here that the 
opening services are to be held to-day. Evidently uncon- 
spicuous and small as this little hall is, ten thousand peo- 
ple can be seated therein without crowding. This is the 
spot of which I wrote you last week, describing its illu- 
mination with crescent cluster lights. 

I have spoken of the incandescent lamps. In addition 
to these, the Louisiana Electric Light Co., with Hoch- 
hausen dynamos, and both Hochhausen and Mueller 
lamps, provides 800 arc lights for the main building alone. 
The Hochhausen plant is too well known to require descrip- 
tion. 

The Mueller lamp has a stationary lower carbon, while 
the upper carbon is carried on a rack and gradually- 
lowered by clockwork controlled by a solenoid magnet. 

Electricity, while well represented as a factor contribu- 
ting to the success of the Exposition, up to the time of 
opening has not been to any great extent an exhibit itself, 
except in so far as the illuminating and communicating 
apparatus may be regarded in that light In fact, after a 
protracted prowl through the main building, with the 
lynx-eyed gaze of an electrical engineer in search of elec- 
trical novelties to criticise, I failed to find any actual 
exhibit save a remarkably fine frame containing a large 
exhibt of Wallace Diamond carbons of all sizes, copper- 
plated, and otherwise. These were in a space about the 
centre of the building, which space was also devoted 
to the Jenney Electric Light Co., of Fort Wayne, Ind., if 
acard bearing that legend and occupying a prominent 
position in said ; ‘ace may be so interpreted. Apropos of 
this Jenney Co., its lighting towers, erected iu considerable 
numbers all over the grounds, are worthy of note. Appar- 
ently of the delicate construction of a spider’s web, they 
reach to the height of about 200 feet each, and are sur- 
mounted by a kind of open work crow’s nest carrying a 
cluster of brilliant arc lights, which shed continually after 
sundown a mild radiance upon the surrounding scene. 
They seem so fragile and fairylike when viewed from a dis- 
tance, as to suggest to one who has travelled through the 
oil regions the thought that each one is the disembodied 
spirit, or the dematerialized essence of a gigantic oil well 
derrick; and holding some such opinion in a hazy way, I 


survey thereof. I was, however, slightly surprised to find 
that each leg of these enormous tripods was formed of 
double angle iron of three inch diameter, and that the 
braces were made of iron bar seven-eighths of an inch thick. 

One of the legs of each tower is fitted with steps, so that 
each day a workman may climb up and reset the lamps. 
Surveying the hardy wire fiend climb this dizzy height, 
your emissary returned thanks to the divinity which had 
not shaped his ends so rough as to demand such a diurnal 
task from him. 

Close to the left of the Wallace carbon exhibit, is the 
brilliant exhibit of the Thomson-Houston Electric Co.— 
only partially completed, however, as yet. 

The most complete portion of the exhibition is unquestion- 
ably the Horticultural Hall, which is to the left from the 
main entrance. The wonders of the vegetable kingdom 
disposed in this hall are, of course, chiefly of a tropical or 
semi-tropical character. I have seen the most bewildering 
display of cacti, magueys, palms, palmettos, etc. A large 
cactus waiting to be planted is rather a remarkable sight. 
I looked ahead on one occ’ sior and perceived an object on 
the walk at a little distance. ‘hich had a strong resem- 
blance to an inert walk ro er. « A closer inspection 
proved it to be a cactus of about four feet long, and two 
and a half feet thick, the root or bulb being of precisely 
the same width as the green part, albeit not quite so 
prickly. This hall is lighted exclusively by the Thomson- 
Houston Co. It is complete and yields to none in the per- 
fection of its construction and excellence of operation. 
There are five lights along each arch, forty dispersed round 
the building, four in the tower and nine onthe top. A 


walked boldly up to one of them, and took a deliberate |- 


of the hall, and the combined effect of the crystal water 
and the glittering light is enchanting. 

Between the main building and Horticultural Hall is the 
Art Gallery, a completely fire-proof building—constructed 
of what Dick Hutchinson, of the New York Fire Alarm 
Telegraph used to call ‘‘ corrogarated iron.” Edison lights 
will illuminate and beautify this building, which is not 
yet finished. 

The Government building is the most interesting one to 
me, and is much in the van as regards finish. Each State 
exhibit has distinguishing colors, while the United States 
occupying the centre of the building shows a variety of 
bunting. The exbibit of Patent Office models made by the 
Patent Department will be much admired, showing as it 
does the advances which have been made by the nation in 
all lines of invention. Electricity must not, however, be 
judged by the model standard, since its greatest advance 
has been achieved since models have not been required. 

Yet, even in applied electricity, the display is rich and 
varied. 

The Baltimore & Obio Railroad shows, among other val- 
uable relics, the identical plow which was used to upturn 
the earth to lay Morse’s first telegraph wires between Bal- 
timore and Washington. 

Three hundred Brush lamps illuminate this building. 

The Daft system of motive power or electric transit is to 
be employed on a railway between the main and Govern- 
ment buildings, and trains will be run during the con- 
tinuance of the fair. 

The New Orleans Exposition has several points of van- 
tage over even the great Centennial. These are, the advance 
which has since that time been made in all branches of 
applied electrical science, especially in illumination, thus 
adding much to the Exhibition itself, besides enabling the 
night to emulate and exceed the brilliancy of the day ; the 
corresponding advance which has been made throughout 
the entire country in esthetic taste, manifested by new 
styles in furnishing and decoration; and finally by the long 
step ahead which the country has taken in wealth and 
means of transportation. On the contrary, New Orleans 
labors under the disadvantage of a long haul from every 
important centre; and also, from an electrical point of 
view, in the chronologically parallel exhibition of electrical 
science now being held in Boston. 

I may, I think, give a word or two whereby the visitor 
may pilot his bark in New Orleans. If he is a visitor for a 
few days and wants good accommodations, he cannot do 
better than take a room at the Hotel Royal. 

By all odds this is the best appointed hotel in the city. 
It is also well to take about one dinner and breakfast there, 
so as to sample it, as it were. 

He will find the food excellent, the cookery superb, 
and the prices as the French would say ‘‘incroyable.” 

Eating had better be accomplished, unless the visitor 
has the bank account of a Croesus, at some of the numer- 
ous restaurants, and after personally trying some ninety 
and nine, I'can.conscientiously recommend that of ‘‘Leon,” 
two or three doors north of the St. Charles Hotel on St. 
Charles street. 

There you get good things to eat, well served and cooked, 
at reasonable prices, and, moreover, they have a “ bill of 
fare.” This may seem a singular feature to specialize, but 
it is not customary in the other restaurants of this city to 
have one; and the customer is generaliy left to the tender 
mercies of his waiter as to variety and prices. But all 
restaurants have good butter. Pepper and salt are in glass 
dishes in which you dip with your knife. Youask fora 
cup of coffee and the waiter comes, armed with two huge 
tin vessels, one containing coffee, and the other hot milk, 
and he discharges both alternately into your cup. 
Insects, however, are rare—with the exception of a small 
black ant. I have not noticed any such creature in the 
restaurants. 

The streeis of New Orleans are unclean, with the excep- 
tion of Canal, the leading business thoroughfare. This is 
a fine street about 250 feet wide, having car-tracks through 
the middle part. 

It is lighted by Brush lights, which do good service. The 
Brush Co. does excellent work here, and lights the princi- 
pal streets very effectively. 

The Mississippi rolls along at the foot of Canal street, and 
the visitor who does not know that at this point the river 
actually runs northward will be much astonished if he gets 
up early enough, by seeing the sun rise on the western 
bank of the river. EXPLORER, 

NEW ORLEANS, La., Dec. 16, 1884—6:35 p.M.—New Orleans 
to-day put on the most holiday-like aspect, and bunting and 
floral decoration is to be seen in every direction. The 
governors of Louisiana, Kentucky and Illinois, with their 
staff and escort, together with prominent State officials 
and a large number of invited guests, arrived at the Expo- 
sition at 12:45 P. M. 

Some fifteen thousand people were present at the open- 
ing ceremonies, which were begun by a performance of 
the Grand Exposition March by Currier’s band. The Rev. 
T. De Witt Talmage followed with prayer, and the lung 
power of the Brooklyn divine served him well, for he 
made himself heard throughout the hall. National airs 
were then played, after which Director General E. A. 
Burke, in an eloquent speech, presented the Exposition to 
Edmund Richardson, president. The Western Union 
Telegraph Co. has a set of instruments on the platform 








fountain of extreme beauty is already at work in the centre 


connected by direct wires to Washington, and presided 
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over by Chief Operator W. D. West. Mr. Richardson by 
telegraph presented the Exposition to President Arthur, 
and at two o’clock the return message was received from 
the President declaring the Exposition to be formally 
opened. For the last week it has been a matter of daily 
statement by the press that President Arthur, by simply 
closing a key, would actually, by electricity, set the engine 
in motion, and, in fact, the official programme declared 
that, with the assistance of Engineer Gillman, the feat 
would be effected. It seems, however, that the President’s 
share in the proceeding was limited to sending the dispatch. 
The machinery was duly started with the assistance of En- 
gineer Gillman. The opening address was given by Gov. 
McEnery, and the great Cotton Centennial, though still in 
a woefully chaotic condition, is open. 

An interesting feature is a fine chime of bells in the 
main building tower, which at intervals through the 
day were operated by Professor Widdow, who by means 
of apair of head telephones connected with a pair of 
Blake transmitters, fixed at each side of the stage, kept 
himself posted as to what was going on below, in order 
that he might properly time his bell music. Electrical ex- 
hibits are few and far between at present. The Thomson 
& Houston Electric Co. stands easily first in point of com- 
pleteness at the opening day, and shows fine specimens of 
burnished brass arc lamps, with many other varieties of 
apparatus, notably a Thomson-Rice distributor. The Na- 
tional Improved Telephone Co., of Louisiana, in 
addition to what I have before referred to, has now in 
place a four-square switch-board, based on the Perrin pat- 
ents. I must not omit alot of digging spoons, exhibited 
by a Connecticut shovel manufacturing firm and labeled 
Telegraph Spoons ! much to the disgust of the young man 
in charge of the telephone service, who thought that of 
late they had been more used by telephone companies, and 
ought therefore to becalled telephone spoons. It is proba- 
ble that all the space will be filled up by January. With 
the exception of the machinery, the promise now is that 
this show will decidedly outshine the Centennial of 
seventy-six. EXPLORER. 





te Hore 
The Pioneer Electric Light Station of England. 

The Victoria Central Station, in London, to supply elec- 
tricity for lighting, will be the first generating plant of the 
kind in England, and to the energy of the Swan United 
Company is due its completion in advance of the seventy or 
more parties who obtained orders from the Board of Trade 
for like purposes. 

Nothing now remains to complete this work but the lay- 
ing of mains for the wires, and this, in a measure, is com- 
pulsory, as certain specified streets must, within two years 
of the granting of the order, be provided with electric 
mains placed under ground, and so arranged that upon de- 
mand from any householder living in one of the compul- 
sory streets electricity can at once be supplied to him. In 
order to avoid the mistake of putting down so large a plant 
that part of it might have to lie idle for years before the 
demand is sufficient to fully occupy it, or putting down so 
small a plant that it cannot even supply immediate require- 
ments, the electrical engineer must adopt a middle course 
by arranging his plant to be of a somewhat elastic charac- 
ter; not uselessly large and expensive to begin with, but 
capable of being easily increased. 

In the case of the Victoria district, in all probability an 
increase of the electrical power of the station by units of 
500 lights would keep an even pace with the increasing 
demand, This consideration has led to providing 500-light 
dynamo machines as the best suited for a beginning. Such 
machines are sufficiently large for economical working, 
and yet not so large as to involve too great an outlay of 
only partly productive capital, inthe case that a dynamo 
machine has to be added before the demand has fully risen 
by 500 lights. 

Two large main engines and a countershaft with friction 
clutches are used for driving the two large dynamo ma- 
chines fixed at present, whilst a smaller dynamo machine 
is driven direct by a belt from the fly-wheel of a high-speed 
Willans engine. 

The whole of the machinery forming the generating plant 
of this installation is placed in a building erected a small dis- 
tance beyond the end of the main line departure platform of 
the London, Chatham and Dover Railway Company. The 
dimensions of this building are 83 ft. long and 36 ft. wide, 
measured outside the walls, On the ground floor is the 
boiler room, 49 ft. by 31 ft. 3 in. inside measurement, 
and the engine-room 28 ft. by 31 ft. 3in.; while the feed- 
water heater and filters are placed in a separate annex. 
There are two floors ; the first floor contains the counter- 
shaft and the dynamo-machines, while the second at pres- 
ent only serves as a store-room, but it is contemplated to 
use it for accumulators. Only one-half the space avail- 
able in the boiler-room is actually occupied by the three 
boilers, it being intended to add the tbree other 
boilers, one at a time, in accordance with the increasing 
demand for light. Provision is also made to add another 
engine-room as soon as more power is required, 

A large horizontal underground flue lined with fire- 
brick, 4 ft. wide and 6 ft. high, running longw&ys through 

boiler and engine room, serves to carry the products of 
combustion from the boilers into the chimney, which is 
octagonal, and has an external diameter of 11 ft. 10 in. at 
the base and 7 ft. 8 in, at the summit, The internal diam- 


eter is 5 ft. 10 in. at the bottom and 5 ft. 4 in. at the top, 
the total height measured from the floor of the flue being 
107 ft. 3in. The chimney rests on a bed of concrete 20 ft. 
square, and carried down to the gravel. It is lined with 
fire-brick to a height of 41 ft. 
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Wooden Mugnets to Cure Disease. 








A curious example of the force of imagination is re- 
ported from Philadelphia, Dr, George C, Harlan, surgeon 
to the Wills Ophthalmic Hospital in that city in the cur- 
rent number of the Medical News, reports a curious case, 
showing the great influence of the mind upon the body, 
and the beneficial effects of a wooden mugnet upon both. A 
young Philadelphia woman, Lizzie D, by name, applied at 
the Polyclinic, Thirteenth and Locust streets, for relief from 
a disease of the tonsils. She was treated by Dr. Solis 
Cohen. Her disorder was attended with hysteria, and, 
like all hysterical people, the idea of being doctored filled 
her with delight. Shorily after her initiation, the nervous 
symptoms became more and more marked, and she was 
transferred to the care of Dr. Mills, the well-known neu- 
rologist. Five orsix weeks previously she had had pleuro- 
pneumonia, and after that paralysis attacked the arms. 
This was cured, but the disease manifested itself in the 
legs and feet. Besides this there was a numb feeling in the 
lower part of the body, and twitching on the right side of 
the face, similar to that seen in St. Vitus’ dance. 

Dr. Cohen applied a Charcot magnet in front of the ear. 
To his amazement the spasms on the side of the face 
touched by the magnet were greatly lessened in frequency 
and extent. It was evident that the cure was the result 
of imagination. After that she was attacked with eye 
troubles. At first there was no defect other than head- 
ache after the prolonged use of the eyes and some short- 
sightedness, but at length the right eye became, ap- 
parently, entirely blind, and musculir spasms of the most 
violent character disturbed not only the eye, but the face 
and neck. She was sent to the Eye Fospital and treated 
by Dr. Hansell. After several examinations, the Charcot 
magnet that had proved so efficacious in the hands of Dr. 
Cohen was applied to the defective vision and with the 
mcst astonishing result. 

After many applications, it occurred to Dr. Harlan that 
it wculd be a good idea to try the effect of unmagnetized 
iron of the same form and appearance of the magnet. A 
wooden ‘‘ magnet” was procured with iron tips, to give 
the metallic impression upon the skin. It was placed in 
the drawer where the original Charcot instrument had 
been kept, and the patient was thoroughly ignorant of its 
character. Before it was applied it was noted that the 
pupil of the right eye was widely dilated, as in disease, 
aud was perfectly rigid when exposed to a bright light. 
There was twitching of the muscles of the right side of 
the face. 

The application of the wooden magnet had a wonderful 
effect. As much more parade was made over it than had 
been made over the real magnet, it was a great deal more 
successful than the latter bad been. Shortly after the 
painted wood was applied with so much seriousness to her 
head, the twitching of the muscles stopped and the face 
assumed its normal appearance. Gradually the pupil of 
the right eye became of the same size as the other and 
freely responsive to light. The wooden magnet had 
triumphed. It had accomplished, by influencing the 
patient’s imagination, a perfect cure. 

Dr. Cohen a shcrt time ago hada case where the wooden 
magnet proved its efficacy, and that gentleman now claims 
a place for it in general surgery. A patient of his fell 
down and thought she dislocated her elbow joint. She 
was treated for that by a practitioner called in the emer- 
gency, and he discharged her with a stiff arm, which he 
said he was unable to straighten. Dr. Cohen examined 
the arm and found no dislocation ai all. He asked her to 
report at the Surgical Department of the Polyclinic for 
verification of his opinion. She called there and Dr. 
Steinbach noted extreme spasm of the biceps, the tendons 
standing out like whip cords. Dr. Cohen applied a wooden 
magnet and the spasm relaxed at once. 
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The Telegraph Office at Shanghai, China. 


-——_ -— 


A correspondent of the Tribune, of this city, writing 
about the telegraph in China, says that he was recently 
admitted to the office at Shanghai, a place which he classes 
as the only business enterprise of importance in which the 
Chinese have as yet succeeded with officers and nearly all 
employés natives, 

It is in a handsome building in the usually massive style 
of banks and business houses in that city, which often have 
an arched balcony running around each story. When 
space becomes valuable these balconies are closed in, which 
darkens the inner rooms. The general result, says the cor- 
respondent, is a structure which is a cross between the 
Alhambra and the residence of a Southern planter. 

In the first room I entered there were a number of 
Chinese clerks whose duty it was to receive messages and 
send them by elevator to the operating room. Directly 
behind was the room of the bare-legged coolie messengers. 
Other rooms on this floor were occupied for various subor- 
dinate purposes, On the second floor were the business 
manager, assistant manager, chief clerk, electricians, 








operating room and reception room, The reception room 
had Chinese furniture about the sides, there being a table 


between every two chairs for tea, without which no busi- 
ness can be transacted in China. On one side was a raised 
divan, large enough to accommodate two Mandarins; also 
with it a little elevated table for tea. The walls were orna- 
mented with marble slabs, the veins of which were sup- 
posed to represent treesand mountains. There was hardly 
a room in the building, not excepting that occupied by the 
messengers, in which there was not a tea table. 

The operating room bore little resemblance to the large, 
noisy rooms with their several hundred operators which 
one sees in America. In front of the windows on one side 
of it were some half dozen or more instruments, and 
near them three or four brown, round-faced Chinese boys 
of fifteen or sixteen years. These were operators. As 
there happened to be a lull in war news, they rose respect- 
fully and listened to our conversation. One machine was 
for the business of the Woo Sung fort; another connected 
the settlement with Woo Sung village, and was chiefly 
patronized by Chinese merchants ; others belonged sever- 
ally to Foo Chow, Nan King, including other Yang Tse 
ports, and Pe King and intermediate points. Nan King 
is the capital of this province and the headquarters of the 
Viceroy Tseng, uncle of the Marquis Tseng. I had reason 
to believe he kept his line busy, for the boy in charge of 
the Tien 1'sin and Pe K'ng wire had little repose. The 
anxiety of Chinese officials to know what is going on is 
great, and as their telegraph connections are limited, they 
are obliged often to depend on foreigners for information. 
In commercial dispatches less was doing. 

The operators learn telegraphy and English in schools 
established for the purpose in Shanghai, Foo Chow and 
Tien Tsin.. They do not speak English, but read it and 
understand it when spoken. The officers in talking to one 
another over the wire always use English. All despatches 
except those in Chinese are sent and received as handed 
into the office for sending. For the Chinese despatches a 
code of numerals is used, the figures running from 1 to 
10,000, each figure representing a Chinese word (as de- 
scribed in THE ELECTRICAL WORLD a little while ago). 

Since the war with France commenced the Chinese have 


learned a good deal of the value of the telegraph. 
—_————_—_o+e-@ oe 


The Telephone in Cattle Ranches. 





Mr. Edward P. Roberts, manager of the Brush-Swan 
Electric Light Co., of Cheyenne, reports some interesting 
facts concerning the Cheyenne Telephone Co., of which 
Mr. T. J. Tiemaz is manager. 

The company was organized on March 1, 1880, and began 
with forty-seven subscribers. Since then its appreciation 
by the Western people has been shown by the fact that now 
the ratio of subscribers to the population is as1 to 35. 
Very few circuit lines are in use, the majority of the sub- 
scribers having private lines. 

The switch-board employed is that known as the Gilli- 
land. 

The ranches about Cheyenne extend over hundreds of 
miles in various directions, and after the putting up of a 
line between a certain two of the cattle kings the example 
set was quickly followed by others. The company under- 
took and succeeded in following up the example with good 
success, now having a line to Laramie City of forty-four 
miles, and a line of seven to nine miles through Pole Creek, 
Bear Springs and Bordeaux. One more extension of the 
line will join Fort Laramie to Cheyenne. 

The ranches several years ago were separated by dis- 
tance alone. Then they were separated by various kinds 
of fences. Now the country is threaded by barbed wire 
fences. One of the cattle boys thought it would be a fine 
experiment to see if the current could not be carried by the 
fences instead of by the expensive and troublesome system 
of overhead wires. 

There is now a circuit of fifteen miles, in which the cur- 
rent is carried by the barbed wire of the fences, and that 
without any addition of insulators to the wires. The air 
and ground are both very dry, and especial insulation is 
found to be unnecessary. The total length of fence used is 
thirty-five miles. 

The ranches make constant use of the telephone, both in 
communicating with Cheyenne and thence with any part 
of the West and neighboring ranches with neighboring 
ranches, 

It may be interesting to know that the rates per month 
are only five dollars for offices in the city, and four dollars 
for residences. 

Ithaca’s Electric Light Company. 


The Brush-Swan Electric Light Co., of Ithaca, N. Y., 
articles of incorporation recite the objects for which the 
company is formed, give the capital stock at $50,000, the 
number of years of its existence as fifty, and the number 
of shares of which the said stock consists as five hundred. 
The number of trustees of said company is five, and the 
names of those why shall manage the concerns of the com- 
pany for the first year are Henry W. Sage, Wm. H. Sage, 
Roger B, Williams, Elroy M. Avery and Oristus H 
Gregory. 

The business and operations of the company are to be 
carried on in the village of Ithaca and in the county of 
Tompkins, in the State of New York. 

The articles are signed by the persons named as trustees 
and by H. L, Wilgus, Chas, H. White, D. W. Burdick, 





R. C. Christiance, E. M. Hall, D. E. Marsh, R. H. Jackson 
and others, 
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The Progress of Electro-Locomotion. 





In a recent letter to Mr. Cyrus W. Field, the veteran 
electrician, Prof. Moses G. Farmer summarizes thus tersely 
and interestingly the progress of electro-locomotion: 

Now that the application of electricity to the elevated 

. roads is agitated, it occurs to me that it may be interesting 
to glance at some of the steps in the progress of discovery 
and invention which made electro-locomotion possible in 
1850 and practicable in 1883-84. It was not until 1819-20 
that Oersted, of Copenhagen, discovered that, if a wire 
carried a current of electricity from south to north over a 
magnetic needle, it caused the north end of the needle to 
be deflected toward the west, and also, if the current passed 
from north to south under the needle, the deflection of the 
north end of the needle was still toward the west. 

It was not long before Schweiger cai ried the wire and 
current several times over and under the needle and thus 
invented the galvanometer. Before 1826 Sturgeon had 
wound a wire several times aro unda bar of soft iron, and, 
when a current of electricity was sent through the coiled 
wire spiral, it made a temporary magnet of the iron bar, 
which magnetism remained as long as the current. was 
flowing. Soon after, as early as 1831, Faraday discovered 
the principal facts of magneto-electric induction, and thus 
made the magneto-electric machine possible in the hands 
of Pixii in 1832. The Daniell and the Grove batteries 
soon after appeared, and in 1839 Jacobi, at St. Petersburg, 
constructed a boat, which he propelled upon the river 
Neva with a two horse-power electro-magnetic engine, 
actuated by a Grove battery which had init twenty square 
feet of platinum surface. : 

In 1840 Davenport and Cook, of Vermont, constructed a 
walking-beam engine with which they drove a printing 
press, using a zinc and copper battery with a solution of 
blue vitriol as the exciting liquid. 

In 1842 Davidson, of Scotland, constructed a five-ton 
electric locomotive, which he propelled at the rate of four 
miles per hour with seventy-eight pairs of zinc and iron in 
sulphuric acid solution, the plates being thirteen inches 
square, 

In 1844 Channing conceived the idea of substituting an 
electro-magnet in place of the permanent steel magnet in 
the magneto-electric machine of Pixii, and the further idea 
of using this electro-magneto electric machine to excite 
the field manets of a still larger electro-magneto electric 
machine. 

This idea was subsequently, in 1863-6, further elaborated 
by Henry Wilde, of Manchester, England. 

In 1847 I constructed and exhibited in public an electro. 
magnetic locomctive, and with forty-eight pint cup cells 
of Grove nitric acid battery drew a little car carrying two 
passengers on a track a foot and a half wide. 

In 1850, Page, of Washington, constructed an electro_ 
magnetic engine of sixteen horse-power with a hundred 
cells of Grove nitric avid battery, each having platinum 
plates eleven inches square; he propelled a car carrying a 
dozen or more passengers on the Washington & Baltimore 
Railroad at the rate of nineteen miles per hour. 

In 1851 Thomas Hall, of Boston (then at work for Daniel 
Davis), constructed, and later exhibited at the Charitable 

Mechanics’ Fair in Boston, a small electric locomotive 

which took its current from a stationary battery by means 

of the rails and wheel s, as the following extract from a 
letter written to me by him, November 25, will show: ‘In 
the year 1851, when I was at work for Daniel Davis, I made 
a small electric locomotive, which ran on a straight track 
about twenty feet long. The wheels were insulated and 
the electricity was conveyed to the engine by means of the 
rails from two Grove’s batteries. The cut-off was in the 
engine and worked automatically or by hand, so that when 
the engine reached the end of the track, the switch re- 
versed the engine and it went back to the starting point. 
In 1860 I exhibited in the Mechanics’ Fair a small loco- 
mo tive called the Volta, very finely made and finished, 
which ran on a circular track about eight feet in diameter. 
The current was conducted to the insulated wheels from 
two Grove’s batteries by means of the rails. I have a part 
of one of these engines on hand now, and photographs of 
the Volta ; also woodcuts of the first ones which were pub- 
lished in a catalogue between 1851 and 1860.” 

I asked Mr, Hall’s permission to publish his letter, and 
in reply he says: ‘Shall be glad to have you publish the 
facts as I have stated them to you, and shall be obliged to 
you for doing it. You know they are facts as well as I do.” 

These four engines, therefore, of Davidson, Farmer, Page 


and Hall could be started and stopped, sent forward or { 


backward, at the pleasure of the engineer. 

In 1859 I conceived the self-exciting dynamo, which I 
constructed in 1860, and which was also conceived of by 
Wheatstone, Siemens and Ladd in 1867 and by Gramme in 
1871, so that by 1871 cheap electricity became possible, and 
nothing more was needed except to substitute the dynamo 
machine for the galvanic battery to make electro-locomo- 
tion both possible and cheap, and yet the invention slum- 
bers on for a decade and more. 

Now, in 1884, a host of inventors, by simply substituting 
the well-known dynam» for the more expensive and 
troublesome acid battery, appear to be just on the eve of 
bringing to blossom and fruitage those buds of promise 
after their loug forty years of germination, because there 
was then no demand, no elevated roads, and so they came 


not forth. 





There are two principal methods of propelling an electric 
locomotive. ist. The engine carries its source of elec- 
tricity, such as a galvanic battery, as did Davidson’s, 
Farmer’s and Page’s. 2d. It is picked up from a stationary 
source by means cf the wheels and rails, as did Hall’s. 

Inthelater days, since the advent of the storage battery, 
the supply of electricity can be economically carried on a 
tender, and it is worthy of very patient and long experi- 
mental inquiry, which method is the cheaper—to lay a 
third rail to carry the current to the locomotive, or to 
charge the storage battery, place it on a tenderand attach 
it to the locomotive. 

——___— -- > oe > 0+ > 
The New English Postmaster-tieneral. 





While the English Postal and Telegraph service lost 
much in the death of Henry Fawcett, they will not suffer 
by the appointment of the Right Hon. George John Shaw 
Lefevre to the office of Postmaster-General. He has rep- 
resented the borough of Reading for the past 21 years. 
He has also served as a Junior Lord of the Admiralty, 
Secretary and afterwards Vice-President of the Board of 
Trade, Secretary of the Admiralty, First Commissioner of 
Public Works and Buildings and, temporarily, in 1882, as 
Postmaster General. The telegraph, which is an important 
branch of the service, will not be neglected under the su- 
pervision of Mr. Shaw-Lefevre. He has been known as the 
special champion of what are called the John Bright 
clauses in the Irish Land act of 1870, is a pronounced Liberal 


and a stanch supporter of the rights of the workingman. 
i ae RSE Se 


Dissatisfied Operators. 





News continues to be published of great dissatisfaction 
among operators on account of the cutting down of their 
salaries by the abolition of extra time. A dispatch of the 
17th, from Dallas, Tex., says: The recent action of the 
Western Union in abolishing extra time, which results 
in cutting the salaries of operators from $15 to $20 per 
month, is creating general dissatisfaction among the oper- 
ators in Texas offices, and it is an open secret that, encour- 
aged by the hope of employment with the Baltimore & 
Ohio Telegraph, just opening up in this State, a strike is 
contemplated all along the line should the company refuse 
to rescind its action. The entire force here to-day peti- 
tioned Gen. Thomas Eckert to restore old rates and reés- 


tablish extra-service rules. 
pe 0p 


THE TELEGRAPS, 


THE submarine telegraph cable between Senegal and France 
has been completed. 

B. & M. RECEIVERS SuccEessFuL.—The suit brought by James 
W. Converse and others, representing the American Rapid Tele- 
graph Company, to enjoin the officers of that company from con- 
tinuing to act, and to restrain Messrs. Richard 8S. Newcomb and 
James G. Smith, as receivers of the Bankers & Merchants’ Tele. 
graph Company, from using or controlling the wires of the 
American Rapid Company, has been decided by Judge Wheeler, 
of the United States Circuit Court, in favor of the Bankers & 
Merchants’ Telegraph Company. 

PROTESTING OPERATORS. Gen. Eckert, General Manager of 
the Western Union Telegraph Company, has received a protest 
from the New Orleans operators against the notice bulletined in 
that office or Dec. 6 that on and after that date extra services 
would not be paid for except those done on Sundays. The protest 
states that a meeting of the operators in New Orleans was held 
on the 7th inst., and a preamble and resolutions unanimously 
adopted to the effect that the cost of living was greater in New 
Orleans than in any other city and was daily increasing in view 
of the anticipated opening of the World’s Exposition there; that 
it will be absolutely impossible, with the present operative force 
and facilities, to transact the business.of the office without work- 
ing overtime, and that the General Superintendent be requested 
to rescind or alter said notice so that the operators be not 
required to perform compulsory and remunerative service with- 
out extra pay. 














THE TELEPHONE, 


SEcoND Assistant Postmaster-General Henry D. Lyman has 
decided to resign in a few days, and accept the vice-presidency of 
the Bell Telephone Company. The president is expected to ob- 
serve the spirit of the civil service doctrine, and appoint Mr. 
Lyman’s successor from his near subordinates. 

THE Texas Overland Telephone Co. is commencing active 
work in that State, it is asserted, and will soon commence to build 
an exchange in Dallas. This company utilizes the make and 
break principle in its transmitter, and it is its intention to 
connect all the principal cities of the State, telephonically. 

BEGINNING TO RECEIVE RETURNS.—The Intercontinental Tele- 
phone Company has just received a remittance of $2,000 (its 
first) from Caracas, and hopes for a regular monthly remittance 
after Feb. 1, when construction of the lines to Valencia and Port 
Cabello will be finished. The company is earning about $1,800 
net per month, and has a debt of $20,000 in round numbers, 
which it hopes to extinguish in 1885. 

THE New TELEPHONE Co., LIMITED, London, has just béen 
organized. It was registered on Nov. 20, with a capital of 
$600,000 in $25 shares. This company proposes to acquire and 
work letters patent granted for telephone, telegraphic, and other 
electrical apparatus, and in particular the letters patent for im- 
provements in electric apparatus for transmission and reproduc- 
tion of sound, granted to Silvanus Phillips Thompson or to Sil- 
vanus Phillips Thompson and Philip Jolin jointly. The subscrib- 
ers (with one share each) are: Lord Thurlow, Lord Sudely, Sir 
Daniel Cooper, Bart., J. Irving Courtenay, T. Hurley-Jones, 








M.A., J. A. Sellon, M.A., J. A. Sellon, 8. P. Thompson, D.S., 





University College, Bristol. The number of directors is not to 
be less than 3 nor more than 9. 


THE TELEPHONE AMONG THE Miners.—C. F. Annett, general 
manager and also president of the Rocky Mountuin Bell Tele- 
phone Company, wasin Ketchum, Idaho, last week, in the 
interest of the telephone business. The company is establishing, 
fast as possible, exchanges in the various towns in its territory. 
His field of operation embraces Wyoming, Utah, Montana and 
Idaho. In that portion of the country there is a good deal of 
work laid out for the future. Mr. A. expects, at no very distant 
day, to see the line extended northward and westward to the 
various camps and towns, including Boulder, Galena, Sawtooth, 
Vienna, and even to Atlanta, thereby connecting the whole upper 
country with Ketchum and the railroad. This will greatly facili- 
tate the business in the districts tributary to the terminus. 
At Ketchum] there are orders for 25 instruments, and the busi- 
ness will doubtless increase next season. The mines in that vi- 
cinity will, also, without a doubt, come into the exchange. The 
Elkhorn and Parker mines will have instruments in within a 
week, connecting with the Ketchum Central Office. The Emma 
mine, at Smiley Basin, is having an instrument put in to connect 
with Vienna. Business men and mire superintendents are begin. 
ning to realize the importance of the telephone, and are availing 
themselves of its benefits. 





THE ELECTRIC LIGHT. 


HARRISBURG, Pa.—The People’s Underground Electric Light 
Company of Philadelphia, with a capital stock of two hundred 
thousand dollars, was chartered at Harrisburg, Pa., on the 26th 
ult. 

UNUSUAL ASSOCIATION.—In a letter received from Evansville, 
Ind., the writer says: “‘We have an Electric Light Company 
here, lately consolidated with the Gas Co., and furnishing both 
lights. I think this is something that cannot be found else- 
where.” 


M. CAHILL, M, D., Is SHOCKED.—M. C., M. D., who has been 
recently deluging the New York aldermen with proposi- 
tions to supply the city with water drawn from the clouds, sent 
in another letter to the Board last week. He said: ‘It is demon- 
strated that the lightning-flash and the electric light are the 
same. Will you, then, suffer the Almighty to be hired out by 
the year at from $5 to $8 per week ?” 


A CHANCE FOR ARTISTIC INVENTION.—In observing the un- 
sightly appearance of the apparatus which makes the electric 
light, especially where a dozen lamps are hung in front of a 
building, one would think that the day did not exist and that 
night alone had occupied the attention of the inventors. A 
structure which nowadays looks particularly fine in the evening 
makes a sorry display in the daylight, when ten times as many 
people are looking at it. A hanging arrangement fit to place in 
front of a half-million dollar facade has not yet been invented.— 
Current, 

A New LANTERN FOR THE E. L.—By Mr. C. A. Trotter an at 
tempt has been made to construct lanterns which shall diffuse 
powerful lights, such as the electric arc, without incurring the 
loss entailed by the use of opal glass. This was done with certain 
lamps fixed at the London Health Exhibition, by aspecial modi- 
fication of prismatic lenses (such as are used for lighthouses), 
adapted for ordinary lanterns. The general shape of the lanterns 
is the same as that of the more improved street lanterns for 
powerful gas flames—an inverted cone closed at the top by an 
opal glass cap in the form of a much flatter cone. The glazing of 
the lantern, however, instead of being with plane glass, is with 
specially molded panes, bearing on them a number of prisms at 
one-fourth inch pitch. The prisms are formed on both sides of 
the glass, those on the front being horizontal, and those at the 
back running vertically. The effect is to break up the light 
source into a multitude of images of itself; care being taken that 
the angle of the prisms does not give a chromatic etfect. Each 
pane so formed, for a 2 foot 6 inch lantern, is 14 inches long, 
tapering from 8 inches wide at the top to 2 inches at the bottom; 
and ten of these go to form the lantern. It is claimed that the 
absorption of light, as against 40 to 60 per cent. with ground or 
opal glass, is only 10 or 15 per cent. 

TESTING THE LIGHT ON RAILWAYS.—An examination on 
behalf of the Board of Trade was made last month of a train 
lighted by electricity on the Londou & Brighton Railway. 
Nearly six years ago, at the instance of their manager, Mr. J. P. 
Knight, the Brighton Company lighted up a Pullman express 
train by means of secondary batteries. The company has now 
adopted a combination of a dynamo machine driven from the 
van axle, with accumulators. The advantsges of this combina- 
tion are very great over that of driving an engine and dynamo 
direct from the boiler of the locomotive. There is very little 
cost for power—perhaps a hundredweight of coal in a journey of 
fifty miles. For some time a train thus worked has been run- 
ning upon the southern suburban line of this railway. The train 
has for the past month been re-arranged, and now supplies a 
current of forty ampéres and forty-two volts; this sustains forty 
incandescent lamps of sixteen candle power, each distributed 
through the compartments of the ten mixed carriages of which 
the train consists. Another very important feature in the train 
is the automatic arrangement by which the dynamo is brought 
into action when the train has attained sufficient velocity to 
drive the dynamo at the requisite speed. In the present instance, 
as soon asa speed of twenty miles is attained, a governor con- 
nects the machine with the accumulators, and the charging of 
the batteries proceeds, but so long only as this velocity is main- 
tained. Provision is also made for reversal in the direction of 
the train by the same governor which shifts the brushes. No 
electrician attends this train, the plant being left in charge of 
the guard. 











MISCELLANEOUS NOTES, 


Masonic Honors.—Mr. M. W. Goodyear, connected with the 
house of L. G. Tillotson & Co., was elected Junior Warden of the 
U. 8. Lodge, 207, F. & A. M., on the 15th inst. 

GOLD AS AN ECONOMIZER IN BATTERIES.~In a galvanic battery 
the zinc plate was gilded with gold before the mercury was ap 
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plied to amalgamate with the zinc. The plate was immersed in 
water, with a little chloride of mercury added, and a porous pot 
containing a bichromate of potash solution and a carbon plate 
complete the battery. The gold is said to reduce the local action 
on the zinc and save waste of it. 


ELECTRICAL ENTERPRISES.—For the week ending Dc. 13 
eleven new corporations were organized in this country for elec- 
trical purposes, with an aggregate capital of $1,190,000. 

Visual SIGNALING.—The English War Office bas just com- 
pleted arrangements for placing London and Portsmouth in com- 
munication by visual signaling. If an enémy were to land on 
the south coast and intercept telegraph communication between 
Portsmouth, London and Aldershot—three strategic points in 
England—communication could be maintained by flag signaling 
and the heliograph by day, and by the flash and rocket system 
by night. 

‘“*A Very Bap Worp.”—That a very bad word bas been coined 
to signify the person who takes care of an electrical motor, is 
noted by the Hvening Post. “‘ As an engine-driver is an engineer, 
so the tender of a motor has been called a motorneer. The 
sound is sufficiently objectionable; but that is not the worst 
feature of the new word. Its coiner did not notice that the second 
n in engineer belongs to engine, and that the suffix is not neer 
but eer. Motoreer is the analogous form; and if a new word is 
necessary it is to be hoped that this form will be adopted. 


Tue Funny MAN of Peck’s Sun is switching off from the goat, 
stove-pipe and other antediluvian originals and produces the fol- 
lowing shocking idea: A New York man has invented a mag- 
netic key-hole which is charged with electricity, so that when a 
man goes fumbling around the key-hole with his key, the key is 
drawn right in the hole whether the man is drunk or not. That 
might work well enough, unless the man was a magnetic map. 
In that case bis finger would be as liable to be drawn in the key- 
hole as the key. However, magnetic men are becoming starce, 
at least the latest returns figure it that way, and the magnetic 
key-hole may have a great run before the next campaign 
opens. 

PHOSPHORESCENCE IN DIAMONDS.—With a 92-carat diamond, 


sufficient light to show the white paper that reflected its rays; 
and the same phenomenon was exhibited, with slightly less 
intensity, after the stone had been subjected to a powerful elec- 
tric light. Rubbing the diamond with flannel for a few moments 
also produced very apparent phosphorescence. 

DeaTH oF A LEADING ENGINE-MaKER.—We regret to record 
the death, at the age of 71, of Mr. B. W. Payne, the senior mem- 
ber of the firm of B. W. Payne & Sons, engine builders, Elmira, 
N. Y. Mr. Payne had been engaged in engine building for nearly 
fifty years, and the business concern with which his name was 
associated has long been one of the best known in the State and 
throughout the country. Mr. Payne died at Corning, and there 
took place the funeral, on the 6th inst. The town was in mourn- 
ing, and more than 100 men from the works of the firm at Elmira 
came on a special train to follow the remains of their bighly es- 
teemed employer to the grave. The business will be carried on 
under the old name by the three sons of the deceased, B.N., D. 
W. and F.C. Payne, all of whom have for many years taken an 
active part in it. Owing to the great increase in the demand for 
the Payne engine, particularly for electric lighting purposes, the 
works were removed lately from Corning to Elmira, where bet- 
ter facilities were offered for manufacturing and shipping. 


A Smpce Form or DravuGut GavuGEe.—In the recent boiler 
tests at the Electrical Exhibition at Philadelphia, a simple and 
effective form of draught gauge was used, which was designed, 
says the Milling World, for the purpose by Prof. J. Burkitt 
Webb, of Cornell University, Ithaca, N. Y. With this gauge 
any ordinary scales can be used, which will weigh to ounces or 
fraction thereof. A board about a foot square rests flat on the 
scales and in its upper side there is an annular groove filled with 
mercury, so that when the scales are balanced, the weight of the 
board and mercury is shown. Into the mercury dips the edge of 
an inverted cover, or lid, from which a pipe runs into the flue or 
stagk, so tbat there will be the same pressure in the same space 
beneath the cover as there is in the flue, while over all the rest 
of the board the pressure will be that of the atmosphere. If now 
the pressure in the flue is slightly above or below that of the 





atmosphere, the board will be pushed down or drawn by a force 


| equal to the area beneath the cover multiplied by the difference 


valued at $60,000, of unusually pure water and cut in perfection, of pressure, and this force can be weighed upon the scales. A de- 


with 64 perfectly geometrical facets, experiments have lately | 


been made. 
transferred to a darkened room, for twenty minutes it emitted 


Exposed to the sun’s rays for an bour and then 


tailed description with cut and an example worked out will be 
the subject of a paper at the spring meeting of the American So- 
ciety of Mechanical Engineers. 


STOCK QUOTATIONS. 


Telegraph, telephone and electric light quotations on the- New 
York Stock Exchange, Boston Exchange, and elsewhere are as 
follows: / 

TELEGRAPH.—Am. Cable, b 54; B. & M.,b11¢,a 4; Mutual 
Union, b 12,a 14; Western Union, b 601%. a 60%. 

TELEPHONE.—Am. Bell, b 261, a 262 ; Erie, b 18,a 19; Mex- 
ean, b 194 ; New England, b 36, a 37 ; Tropical, b 134. 

The Boston Herald of Dec. 16 says : 

Bell telephone was advanced to 262. The street is talking 300 
for it, and brokers are betting that it will sell at that figure before 
it sells at 220. If the Massachusetts Legislature refuses permis- 
sion to double the capital stock, it is threatened that the company 
will take out a charter in Connecticut. The corporation would 
thereby shift the payment of taxes of the shareholders. 

ELEectTRIc Licgut.—Edison, b 40. 


BUSINESS NOTICES, 


MEDICAL BATTERIES.—The Dr. Jerome Kidder Manufacturing 
Co. has received a bronze medal from the American Institute 
of this city for the superiority of its medical batteries this year. 
It received the same medal last year over three competitors. 

THE FITCHBURG S1EAM ENGINE Co,, among the many engines 
sent North, South, East, and West, furnish a great number for 
electrical plants. The company is now building two 85 H. P. 
and one 60 H. P. for electric light companies in Lowell and Bos- 
ton. 

An ARMINGTON & Smms ENGINE of 100 H. P. has just been fur- 
nished the Russell Paper Co., torun a plant of Edison electric 
lights at the paper mill in Bellows Falls, Vt. This is the tenth 
engine of the A. & 8. make purchased by William Russell & Co. 

SECONDARY BATTERIES AND INCANDESCENT LAMPS.—Storage 
batteries furnishing acurrent of lampére at an E. M. F. of 1 volt 
and upward, for running small incandescent lamps, can be ob- 
tained from Mr. A. V. Meserole, 22 New Church street, New 
York City. These batteries can be used with scarf-pin lamps or 
with lamps for general use in store, office, etc. They will also 
run motors for sewing machines, small lathes, dental tools and 
the like. The scarf-pin connected with a vest-pocket battery is 
an ingenious and attractive novelty, obtainable at small cost, 

















Call and see the display at 22 Church’st. 
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PATENTS DATED DEC. 2, 1884. 





Armature Core for Dynamo-Electric Machines; 

F. K. Fitch, New York, N. Y., Assignor to the Fitch 

Electric Lighting & Construction Co., of same place.. 308,601 

Consists in constructing the armature in the form of an 
annular series of soft-iron tubes, which are supported at their 
respective extremities in two parallel soft-iron rings, and each 
of which contains a number of soft-iron rods or wires. 


Arm Rest for Telephone Users; J. M. Fitch, 
RE FENN is a ina nhaiiells irunsdcrmaneiis sien ok adele atiae he + 308,660 
Consists of base plate, with swing arm, all situated directly 

below the telephone transmitter. 


Armature for Dynamo-Electric Machine ; 
Orton, New York, N. Y 
Consists of an armature core made up of core-sections free from 
pomcater and of proper size to permit the armature bobbins to 
slipped into place endwise upon it, of a carrier or supporting 
frame, upon which abutting ends of the core-sections rest, and 
clamping devices whereby the core-sections may be held to- 
gether at their abutting ends, where they rest ~n the frame. 


Electric Device for Synchronizing Clock Pen- 
dulums; H. 8. Bailey, Brooklyn, N. Y., Assignor to 
the Time Telegraph Co. of New York 308,731 
Consists in applying to an electric circuit, the connections of 


’ 308,851 
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which are completed and interrupted with the proper frequency, 
an electro-magnet the armature of which causes a second or 
local circuit to be momentarily closed at each completion and 
each interruption of the primary circuit. 

Above the arms d’ and d? extend two resilient arms or springs, 
e’ and e?, secured to, but insulated from the support C. The con- 
tact-points e* and e* are respectively carried at the extremities of 
these arms, and they are designed to make contact with the cor- 
responding points d* and d‘, near the respective limits of the 
vibration of the pendulum A. 

red to the frame of the mechanism isa bracket F upon 

which is pivoted a table or rocking support H, having its centre 
of oscillation in the same vertical plane with the support of the 
pendulum A, but preferably in a lower horizontal plane. 


Brace for Telegraph and Telephone Lines; A. H. 
I ee aes bh 808,818 
‘Consists of a suitably-shaped bulb, thejends of which are pro- 

vided —_ grooves, ha ga the — and sides of wie are pro- 

v with recesses to receive the points of a suitable spacing- 

rod,"substantially as set forth, ” 


Double Carbon Lamp; J. A. Dalzell, New York, 

RN. Y ? as f° RSP uine'es .. 308,595 

Consists of feed clamps or clutches, releasing-stops for said 
clamps mounted on a reciprocating support actuating the same 
in opposite directions, and arranged in derived «circuits around 
the carbons, and means for breaking the derived circuit of a 
magnet simultaneously with the movement of the reciprocating 
support thereby, and at the same time closing the derived cir- 
cuit containing the other magnet. 


Dynamo-Electric Machine; E. B. Cutten, Kings- 

bridge, N. Y., Assignor to the Electrical and Mechani- 

cal Developing Co., Pittsburgh, Pa 308,832 

Consists in a dynamo-electric machine constructed with the 
parts of the field-magnets that receive the wire tapered from the 
pole-pieces to the yoke. 


Dynamo Multiplex Telegraphy; S. D. Field, New 

pe ly PRE es ies en a ee eee 3 

Consists in placing an armature adapted to be rotated at any 
required velocity within the field of force of one or more sole- 
noids electrically imdependent thereof, but capable of bein 
traversed by currents of electricity of determinate strength an 
polerty, thereby creating a field of magnetic force within or 
through which the armature moves. Corresponding currents are 
thereby generated in the coils of the armature, and the currents 
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thus generated are transmitted to the main line. 
( Electric Railway Signal; J. 8S. Y. Tepes, Madrid, 
| Spain 308,845 
| Consists of a series of signal cases, each provided with three 
| openings, targets or shutters pivoted behind the respective open- 
ings, an electro-magnet for each target, three distinct circuits 
| embracing, respectively, like magnets of the various signals, and 
| switches to control said circuits independently of each other. 
Electric Light Fixture; J. H. Vail, New York, 
N.Y sheecess GOR, 242 
Consists in protecting the bulb by a second bulb or glass globe, 
said globe being attached by means of a cap fitting upon the 
| socket of the lamp. 


| Electric Light Conductor for Structures; J. H. 
Vail, New York, N. Y Pres seas . 
Consists in surrounding all the joints and 

with a moisture-tight box or boxes, 
Electric Clock; C. H. Pond, New York, N. Y., and 

| H.S. Bailey, Brooklyn, N. Y., Assignors to the Time 
| Telegraph Co., New York, N. Y 308,793 
| Consists in securing to a vibrating pendulum a bracket sup- 
| porting two contact points, respectiveiy adapted to make com- 
| plete and electrical connections through a corresponding electro- 
| magnet when near its limit of oscillation, thereby causing the 
| magnet to be vitalized and a resilient arm to be released. This 
| arm acts, by pressing against the contact point, to impel the 
| pendulum in the opposite direction. When the pendulum has 
| swung to the opposite limit of its vibration, a similar operation 
| takes place, and another impulse tending to reverse the direction 
| of the pendulum is communicated to it. 

| Polarized Telegraphic Key Relay: W. B. Harvey, 

Memphis, Tenn 308,610 
Consists in the combination with a swinging armature, havin 
one end held between the two poles of a magnet, of a coil held 
opposite the otherend of the armature, which coil is provided 
with a core, part of which is screw threaded or has a screw 
threaded piece attached, whereby by turning the said core and 

‘coil thereon the coil can be adjusted a greater or less dis- 
tance from the end of the armature, 


| Reed for Harmonic Telegraphs ; F, W. Cushing, 
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808,713 
all the supports, etc., 
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7 i, Oe i Aig Parc SPORE et 308,'754 
Consists in the employment of a yielding cushion held against 
the vibrating reed in asuitable position with reference to its vi- 
brating end, and provided with adjustments whereby its pres- 
sure against the reed may be conveniently modified as required 
by changes in the strengths of the currents employed and the 
other causes affecting the amplitude of the vibrations. 
Telephone Transmitter ; G. T. Woods, Cincinnati, 
O., Assignor of two-thirds to L. H. Hosea and D. ‘ 
; Humphreys, both of same place...................... 817 


308, 
Employs two diaphragms arranged with a space between them 


and other details so arranged that one shall be compressed and 
the other relieved from pressure simultaneously, 


Electric Arc Lamp; N. McCarty, Brooklyn, N. Y., 
Assignor to the Electrical Supply Co., Ansovia, Conn.. 308;620 
The feeding of the carbons may be accomplished by simply 

causing the commutator to revolve until both brushes bear on 

the same bar of the commutator, in which position the current 

sses from one brush to the other without passing through the 
eg A, which cuts that leg out of the circuit, but does not break 
the circuit through the carbons. This is always the first stage of 
the action of the commutator. If the main armature does*not 
let go at this stage the shunt will pull harder and reverse the cur- 
rent through the leg A and force the main armature from its 
poles. To avoid this reversing of the current, it is only neces- 
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sary to make the movement of the armature of the shunt-mag- 
net so much less that it will turn the commutator to bring ie 
bar's of both sets of the commutator-arms into joint contact with: 
the respective brushes. 


Underground Conduit for Electric Conduc- 
tors; E. J. Houston, Philadelphia, Pa., Assignor to 
the Thomson-Houston Electric Light Co., New Britain, 
SN cans cda Gass bad sib nie dkks abeciccecdidhh cocks. 808,612 
Consists of conductors contained in a sealed conduit and ar- 
ranged lel to one another in a number of planes and of loop- 
connections from each set of conductors in the same horizontal 
lane, carried through the wali of the sealed conduit at points in 





he same horizontal line, andin regular or uni 
with relation to said conductors.: © a 











